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mwa>&m y * ? is*?- f 

IB^J##l~3 2 8 7©V>-r4X7b^C^^tlS^*iB^J^?>^-5jK 
V 2 ? U^-^ F. 

Ht#£2] ffl#J#-^l~3 2 8 7m^*l2MC*t£*l€>/J<y 2 # l/*^ F 

h u yp^zs hte$kfrTr*/\4 7V ^xu HM^ic^jKu is** f 

[ff#«3] IB#f#-Sfl~3 2 8 7©VN-rtl^iC^$tlSi^*@g^J^e>^S 
tfy F£x h 'JV^xX^i&MTW^ij af>f XU IgHlftm 

JKU 2? Is** F<D%;&$:ji*£>nV *rt9*V ( Corynebacterimn ) JRJC 

M^s*£*ftfi3fc©3Ky i/^-^ Fo 

Hf*B4] @2#J##1~3 2 8 7<DV^*lfrlC^£;h,£^Mi^JlC£^Tl 

5i?\s** F©?Stt€:^"r«5KU * * U'*^ Fo 

[ff^5] @B#I##1~3 2 8 7©V^-rtl^iC^$tlSi^»SB^I^Ci3V^T 

17 5* # 1/^"^ F©JSt5:ttS3 U ^.yl^-r-U V U ( Corynebacterimn ) MtcM 
•tZ>fflL$im&$:<DtfV X? Is*?- Fo 

[ft*^6] U#I##1~3 2 8 7©VA-rtl^lC^$tl€>i^«SH^J^^^-5 
l/;*-^ F£4>&< 6 0%tf)*BI^'f£$:;£U H^IC^jK y * * 

^ Fo^-ffifc^i-stfy u** Fo 

[fl^7] gB^f##l~3 2 8 7m^*ia^C^Sn£f&M^Jfr£&"5JK 
K©JStt^ft5n U *rt9*V ?A ( Corynebacterimn ) MfCM"T 

[ff^8] @e^J##l~3 2 8 7(D\^~ftlfrlZ&&*Z>*--7yV-*J 
ytr? y n- FSftSsKy Ffcn- F-TSsKy 5? ^ Is** F„ 

[81 ##9 ] 1 ~ 8 <DV^;ftfr 1 ^Klffi«©3Ky 5* ? 1/^5^ FO^f* 
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&mm&itp<D&Wi-tz>'j>&< n& 5-6 o&m-frhi&z>mn*m-t * ? is 

** K*fettSftsKU l/*^ Ftffi«lft&S^J£^&>Ky I/;*-?- Fo 

• ( Corynebacterium glut ami cum ) lCMi"5$t£#l£ fc&^tf)^^ 

^1**51^3, 5fej:^7©v>-rti^l^gB«©7Ky 5*? Fo 

1] J'J^/^fV^A • y ^ & < 9 k> ( Corynebacter ium glut 
ami cum ) lCjRi"53&£^#3 U * A # 5^ U V A • fJbZWl* ( Corynebacter iu 
m glutamicum ) ATCC13032T?&£if 1 O^IH^©*? U * 9 Vit* F„ 

[i#si2] sn^i-i i ©vA-rti^i jgtcia^jKi; u?t* k& 

3] B!#I##1~3 2 8 7 <D^~?frfrlZ&&-tZ>yt-7>V -* 

■i yfv \s- Ate j: y a- KS*i*jKU 17* Fo 

[M^l 4] IB^J#-^3 2 8 8 — 6 5 5 0 (D *l2HC;^;* *l§ T ^ y &S! 

mzm-tz>tfv<7* Fo 
e> * y . 3^o»*^i 3 4&m<D#v i7* \*<Dm&&m'*&tfv * 

7*? 0 

j^&s&y. ^oMl 3 £fc«:l 4ffi«©sKy Wfi^tSnU^ 
A^^y^A ( Corynebacterium ) {CM^ 'J F„ 

[ff^^l 7] BB^J##3 2 8 8 — 6 5 5 0 (D^-ffrfrlZm^n&T^ JW. 

i imm&tfv 17* \?<Dft&zm-tz>#vi7* f„ 

[ft^l 8] @B^J##3 2 8 8 — 6 5 5 0 © V^tljWC^;* *i£ T ^ J MM 

4 gB*tf> # y ^ 7* F<Z>?Stt ^ttSn'J^/^f'J^A ( Corynebacterium ) 
tcM"r«»^*fefi3fc©sKy 17* F„ 
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• ( Corynebacterium glutamicum) lcM"#-£$&£%£ fc&^tf)^^ 

[f^2 0] ( Corynebacterium glut 

ami cum ) {ZlH^ tfn V * A9 U A • ^ ^ A ( Corynebacteriu 

m glutamicum ) ATCC13032-e&£ff 1 9 F„ 

i] ge^j##i~2 4(^)v^•r4^^^c^$tlSi^«BB^^ : &^•rs3Ku 

^F„ 

[1^2 3] Ml-ll, 2 1 33 £tF2 2©VN-Ttl^ l^lCfB*CDJKU 
5? ? 1/**- Ffc-^Mil;*.^ # -„ 
[»#^2 4] §M1~H> 2 1 33^:^2 2<5D^-rtl^l^lCfH*<5DJKU 

[1*^2 7] 2 1 fej;t>*2 2(Z)VA-rtl^lSlCgB*(D3? ^ 

m^mz 8] it#^i 3-2 om^*i.fri^cfa«<z>>Ky^:7^- f©t^ 
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^-Kf^^, ^^m^t^i^u (ram) , 

L^M^U (ROM) . mM.yt^-i (MO) , CD-ROM. CD-R 

. CD-RW, DVD-ROMi3J:^DVD-RAM^P)^5|¥^?)IiftlSf 

[§M3 0] »#£2 7-2 9^-r*l^l«lCfB*<Z>^£/§^T, 0 
1.2 1 £cJ:tf2 2<D^iTtlfrim.mm<DtfV 2 ? Ktf>&S@e 

^fci«^i 3-2 o <D\,y?titnmmm<D?i<v k<z>t^ yme^i 

(iii)X@(ii)<Z)ffi^@B^JS:#Sfc«)©Bf^mL#^e)^SriU*A^^U ^ 
A ( Corynebacterium ) MJCMt* Sfi&£%<Z> 5? ? l^^- fctt-tCDHi/i&lTO 

[§M3 2] M3O0i/Xf^t'feoT, (i)fMl 3~2 0©^^ 

(ii) =fg|^SB^I$:^t-Sfe^tC(i)cr>7 :r -^ia^#^©/KU^^ K©7 5 y» 

(iii) XS(ii)©^|^@a^&#Sfc^©§[^mb^^e 3 ^Si3U^7^^^U ^ 
A ( Corynebacterium ) MfCjRt--5$t£^© 5? ? UrT^ K£ fe^^CD^T^^n - 

• 40l/#^?A ( Corynebacterium glutamicum ) IZM^ Z>fflL&%£ tz.\%^: (DMW. 

[i^|3 4] n U fr/t^yi; frA • ffVl/ff^^A ( Corynebacterium glut 
ami cum ) ICJR-T 3 U U # A • ^ # A ( Corynebacter iu 
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m glutamicum ) ATCC13032T? feSfM3 3 ^I3«© ^ * ^ A „ 

[f*«3 5] Sf*g2 7~2 9©^T4x^i:®lCgB*©8gft£ffl^T, fit 
^SBB^J^feli^OT^ 7^IRig^J^, Ml-IK 2 1 £<J:tf2 2© 

[1M3 6] ^«2 7~2 9©V>-rtl^l«tC|H«<Z)^S:fflV>T. * 
W£3SS!^a^B:*©7^ y|fcttiRBi#rfc, »^1~H, 21feJ:tf22© 
V*"f*l#* l£lC£*©=ry *A^5^U # A • ?A ( Corynebacterium gl 

utamicum) ATCC13032© * ^ l/yt* K©l»Hi#l* feft*-t©7 ^ -/ BMH3RB!#I«: 
JtfiU *K»BI*!ffc=iy *A*^y ^A • iOl/*^ ?A ( Corynebacterium gl 
utamicum ) ATCC13032£ ©%&&& mfe^ 

,^l:^tS3i:l:#^tSf^3 5^fett3 6 SB*© Mi*. 

it^i — i i, 2isitit2 2©v^-rti*»i^jcaa*©sKy ua-^ k©*& 
M2#k s~2 o©vA-rti^i3®jcia*©jKy^^KS3- F^-sift 

J£fi!#L *rL<tt-e*ie>©«*lffi^JS:^*r65Ky 5?^ KWi^r&^>fv- 
[ffS3 9] mmmgatfnV X/VTttV ?A ( Corynebacterium ) «SC« 
[3f*E4 0] m&ms 8 £fcfcj:3 9|2«©*«6lCJ:oT»&*lSsKy 51^ 1/ 

*^K*fett-e©wf^r. 

[^^©#«u^m^3 

[0 0 0 1] 

^Wnny^r^A ( Corynebacterium ) MiCM^ - £$C£^ t<lZ 
□ 'J^A^f'J^A- ^Vl/ # ^ 9 A ( Corynebacterium glutamicum ) fi5£©>K V 
2 * Kfe J:t)f-€-©WT^ SsKy * * Kfe «fct3f*©Wr^T J: U n- 

*i*3Ky k, Kstfy 2* i^^- Kfe«fcrjf-e©Wr^rs^tfjj<y 51^ K 



5 



mtS£# 2000-3104456 



1 1 — 377484 



[0 0 0 2] 

nU^y^r^A 1 ( Corynebacterium glutamicum ) 

< >m&&nz. L/THjestifc^^ AHMt^^^u rt-s y> <fc y 

^h>, -etija^tctiL-r/i/^— >, L-^ny>, L-hy^h^ 

US HftBPttJg, 1998) „ ^©<t 5 {C3©gttT^ >> ^<Z> 

§gSt£tM>Jc % ^H_fc#fl?K:^M3&/t^^yrT**S. 
[0 0 0 3] 

3y*;^fUfi» • ( Corynebacteriua glutamicum ) tCJ:<£7 

, 3n;t^fy)A (Corynebacterium) TffcJu y J:tf * I/* — >, * 

of>, J. Biochem. 65:849-859 (1969) ] Q 2; tc 7;i/3f— y ICO \t^T 

^/*»3K<z>$85i*# r ;i/ * - > ic <fc y ArM s *u i©fH£jS wm z. e> * v * £ e> \zm 

gErStlTt^S (SakanyanP,, Microbiology 142:99-108 (1996)} „ 7^7 
[0 0 04] 

l/j&*bfc#E>, n y ^./t^^y • ^ # A ( Corynebacterium gluta 

mi cum ) lZ-D^T<Dm*M&mfc¥W. ^^^^^^©^li 
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[0 0 0 5] 

3D */t$r-r-y ?A • ?J\'9^9J* ( Corynebacterium glutamicum ) ATCC1303 

[Bathed, Mol. Gen. Genet. 252:255-265 (1996)] 0 -ttlJC JtflWU 
fi(Z>4V A-fr-f Xli^3100^rnK-X-e&'J. itS©/^^U 70lfi?lffll: 

U • ^ # A ( Corynebacterium glutamicnm ) sxiicT ^ ^ s&^-n- 

[0 0 0 6] 

®£%£S!$I&£tf$E€r3tlTV't& [BlattnerP,, Science 277:1453-62 (1997) 
; ColeP> % Nature 393:537-544 (1998) ; Goffeau£>. Nature 387:5-105 (1997) 

^fU^A* ( Corynebacterium glutamicum ) {C£tt£ Zltl (Z)# 

[0 0 0 7] 

£ J: 0fBCG»7^^>K:ffiV>&tl* Mycobacterium bovis& ¥<Dfflt&%l<Dffiffi tCfifcHI 
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fc-hlfTV^ (DeRisiP,, Science 278:680-686 (1997) ; Wilson P>, Proc. Natl 
. Acad. Sci. USA 96:12833-38 (1999) ; Behrt^ Science 284:1520-23 (1999) 
] „ =1 U ^AV^rV V A • ^ >? A ( Corynebacterium glutamicum ) ^C33V^ 

x *<nmsmmftm& & tim^m^-^m e> $ ntusDNAr w & if© 

MttJcfc sS!Mj&© W£ £ & ff -5 r £ £ 5 . 

[0 0 0 8] 

»fc^«fcny*y1#^y AMK:JB"r<5tt£«f, i: < ten y *K9<r U A • 
>f)\/#K9 2± ( Corynebacterimn glutamicum ) &5£©3j< U 31 # F£ J: Xf -t 

©Eftf, kjku I/*-* 1 KS^-rssKy w:*-^- ft m^y^i/ 
a-^ K*fett-e©wr^ k. <fc »; n - KS*i*sKy f, RsKy 5? * i/tt^ 

-e©Wf^©l&SBI!^b<tt»3Ky F©7^ ySWE*rjS:IB«Lfc:3>fcr3. 

[0 0 0 9] 

htf>&<Z>&J8iCJ: y 3 y ^A^^y ?A • ^ ? A ( Corynebacterimn gl 

utamicum ) ©>f J ZH©^T©l&3Sffi#f«:&j£ U *»ISfe^St6K:So&. 
JSTF© (1) ~ (4 0) ICK-T^o 
(1) Si#I##i~3 2 8 7©v\-r*i^K:^StiSfi3£fiB^e>3&SjKy 
l'*^ Fo 

[0 0 10] 
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(2) @B#J#-!§- 1 ~ 3 2 8 7 (D^-tftfriZjjkZtlZtfV XV Uyf^^t^b 
[0 0 1 1 ] 

(3) gB^rj##l ~3 2 8 7<Z)Vx-rtl^fC^$4xSi^S@B^J^e>^-5JKy 5? 

* l/*^ KfcX h U >^x> h^^#TTv\-f -/y **-f XU UMlfttc^stfy 5? 

# X/itf- FCD^ffi^^-r^ny *A9 7-V (Corynebacterium) JglcMi~S 

[0 0 12] 

(4) K#f##l~3 2 8 7©v%-rn3^JCa«$*i«lft3SKWK:fev>TiJKJ: 

(5) fii#f##i~3 2 8 7©v\"rti3^K:^S4i*«[3IB!JffK:fev\TiJKJ: 

l/^K^fStt&^-rSny^/t^-r-y^A ( Corynebacterium ) JRjC«-r<5tt 
£4&S*©sKy 2* Ix;*^ Ko 
[0 0 13] 

(6) bh^j##i~3 2 8 7©v^-rti^jc^s*i*ifiasffi^e>3&S3Ky 5? 

(7) @h^j##i ~3 2 8 7©v^-rix*»tc^stisii[iig!5!f^e>3jfe«3Ky 5? 

9 Is* 7 Kfc^J&< £%>6 0%©fflHtt&^U ^RWtC»aKy 2* l/rTf- K© 
?SttStt5 3y*;^f';9A ( Corynebacterium ) mi^MirZ>fflt&m&&(D 
sKyjc^l/^K. 
[0 0 14] 

(8) bj#i##i~3 2 8 7<z)v^-rn*»ic#« , rs*-^ , >y — ^-r 

O) (i) ~ (8) <ov^-r*i*»iotcffi*<z>5Ky>i^i/*^K*fctt3Ky 
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[0 0 15] 

(10) nU*A^^U^AMlc«-rs^%^n'J^/t^^U^A • 401/ 

#^?A ( Corynebacterium glutamicum ) ICJR "3" £S£-£<D3g$S^£# 
-e&S (3) , (5) £<fctf (7) m^*lT^lC><Z>/j<y l/;*^ Fo 

(11) n U frrttt-TV ^A • -ifjV-$t ^ # A ( Corynebacterium glutamicum 
) tCMi"&$&£%#3 U *rt&-rV ^A - ^ * A ( Corynebacterium glut 
ami cum ) ATCC13032"e&<5 (10) CD>KU 5* ? l^^"^ F= 

[0 0 16] 

(12) (1) ~ (11) CDV>-Ttl^l oOtKU 51? FSr-^tfsKy * 

(13) ffi#f##l~3 2 8 7©^-rtl*^C#^Ef SjT-^^U-t 1 ^ >^ 

7 I/- A ic«fc y 3 - F£ ft 5 4< U Fo 

[0 0 17] 

(14) S2^J##3 2 8 8 — 6 5 5 0 0)^1* ft*HC^$ ftS 7 ^ >>M@2#f£ 

^•rssKy Fo 

(15) (1 3) (14) (DJKy FCDT^ /^K^J{CfeV\T 1 
^L<tti$rt@<D7^ SmtfiXX:. «gmL<tetf2jtJ2ftfc7^ yiftBB^&«:y 
„ A^o (13) (14) ©Jj<y FCOfSS^r^-re^y Fo 

[0 0 18] 

(16) (13) ££J£ (1 4) <D7i<V K©7^ /^se^tHc^r 1 

^L<tt««©r^ y^^, «#i3gL<&tf2in2ft£7^ yefcffi^&j&y 
„ (i3) (i4) ©3Ky wtsttSH'j *^^^y * 

A ( Corynebacterium ) ICM^T y Fo 
[0019] 

(17) BM##3 2 8 8 — 6 5 5 0 m^ft2MC*t£ ft£ 7 ^ yfifcBJ^Ji: 
6 0%J^±©ffiimffi5:%-rsr^ 7KHB#f&##, T^o (13) (14) 

(D^v^-f^ FcD^-ft&^s^ y Fo 
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(18) gB^J##3 2 8 8~6 5 5 0 ©V*"m#*fC3*3*l5T ^ JmW&FIt 

6 o o m©i^^ttsr5 jwrnrnzsa* (13) (h) 

fflsKU^^ F(Dffi&%m-?Z>nV *rt?rVV2± ( Corynebacterium ) tCjg-T 

zm£m&m<Dtfv r„ 

[0 0 2 0] 

(19) 3 y *;^fy AIlclt§^W3 u ^;t?f'J f A • ?Ji 

( Corynebacterium glutamicum ) ICM^ t=.\%"£ OMMfflL&tfo 
T*$>2> (16) ££fcfc (18) ©sKU^^R. 

(20) 3y^;^f'Jf A - y A/ # ^ ? A ( Corynebacterium glutamicum 
) n 'J^;t^fy)A- ^ ? A ( Corynebacterium glut 
ami cum ) ATCC13032"efeS (19) ©tKU^^^Ro 

[0 0 2 1] 

(21) ib#j##i~2 4<D\^nmz^fr&M.mmm*:m-tz>T$v?t-v 

Utf Ft'^oT, j^o (13) ~ (2 0) ©v^ftj&M offl/K'M^f R&n 

- R-tssKu i/^-^ r©5* _h^*^i±3* rmz&mv. ssku^^r 

[0 0 2 2] 

(2 2) (2 1) (D3KU5?^l/>r^Ri:^hU>^ai>bJfe^T?^-r^U 
^>fXU ^3Ky^^f RCD^&Mfip-t-Stgffi&^i-SsKU^^ l/*^ Rc 

(23) (1)~(11), (2 1) fej:t)f (2 2) ©Vx-rtl^lo©3Ky 

[0 0 2 3] 

(24) (1)~(11), (2 1) fcitf (22) 0V^*1^1o©jKU 
S^l/rt^RSfcfctt (2 3) ©«**'<**-;fe#trJg«««#o 

(2 5) (2 4) CD^«««|#:S:*«HC«#b, «P*»tf»JCsJ< V R £ 

£ J**«t 3 -ft, Sfc«#»3^ & U ^ ^ R €: SUfci" S r £ £ 4$£ £ f * atf U ^ 
R©«3t*S„ 
[0 0 2 4] 

(2 6) (2 4) ©^RKSItt&iStfSKiifiFaiU ^##f*lCT^ym. TO 



1 1 
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[0 0 2 5] 

(27) (1)~ (11), (2 1 ) £ <fctf (2 2) ©V>-Ttl^l -D<D5t? 

(2 8) (1 3) ~ (2 0) m^tlfr 1 ^©/KlJ^y^ KtfDT^ 

S: SB^ b zi > tf - ^ - T*M*m »J "Tig J&^o 
[0 0 2 6] 

(2 9) n>tf^-^-T^^»; oT|g*^#^ 7nytf-f-f^^, /\ 

-Kf>fx?, ^•x--/. ^^^Ar^-fe^^^eu (ram) , mfr&vmm 

*=ey (ROM) , «?f^9 (MO) , CD-ROM, CD-R, CD 
-RW, DVD-ROMfeit;DVD-RAM^f)&5^f>iati5 (2 7) 

(2 8) GD3>t?rL-#-T*S^J&y «rfg&g£#„ 

[0 0 2 7] 

(3 0) (2 7) ~ (2 9) 0V\ftl^lo®Ifl£?:fflV^, (1)~(1 
1) , (2 1) fcJ:tF (2 2) ®^T4xfr 1 ^©tKU 3?? I/*"* 1 K©££Hi#K 
(13) ~ (2 0) ©V^-ftl^loOsKU^^ K©75 7^BB#f<fc y, 

[0 0 2 8] 

(3 1) (3 0) ©J/^fAT'feoT, (0 (1) ~ (11), (21) 
<fctf (2 2) (7)V^•r4^*^ 1 OC/K'J * * l^*^ KOi&MB^Jt; L < li^CDffiffilB 

(ii) ffil^@23ni5:^-r-5fe*?)lC(i)(D5 ; -^fH^#mo^^ 1/5*-^ K©£3£ffi#I 

(iii) X^(ii)©ffi|^SB^J$:#Sfe«?)CD5f^mL#^^^^-&=iU *A?tV V 
Ms ( Corynebacterium ) g{Clf £$t£*&KZ> 5? ^ K* fcte-£©Wifir £ Wj£ 
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[0 0 2 9] 

(3 2) (3 0) CDS/XfAt^ot, (i) (13) ~ (2 0) (D^iTtlfr 

(iii)X^(ii)©ffiimiB^J^^Sfc«)<Z)?f^mb#^^JS;^3'J^7t^^U ? 
A (Corynebacterium) £fi&£#Jtf> 5? * U^"^ K* fcfct^CDWrtftfzi - 

[0 0 3 0] 

(3 3) n<J^/^f'J ?A«lcM^S$8£%#ny *A^y ?A - >f)V 
# 5 ( Corynebacterium glutamicum ) fCM^*&^£%£ fc&^O^iiel^^ 

-e&£ (3 1) ^fcli (3 2) Oi/^rAo 

(3 4) Jl)^;^rU^A • jQl/# ^ # A ( Corynebacterium glutamicum 
) &CJR"3~ 13 U *7<^"T-y #A • tfJl$$#& ( Corynebacterium glut 
ami cum ) ATCC13032-e&£ (3 3) GDS/y^A,, 
[0 0 3 1 ] 

(3 5) (2 7) ~ (2 9) (Z>VN-r^^©^5:MV%T, «tt&3£BB?Q£ & 
te^<Z>T^ ^^jSiRSB^J^, (1)~(11), (2 1) feitf (22) 

mmm n <Di®m * & jt-r ^ 

[0 0 3 2] 

(3 6) (2 7) - (2 9) m*^fX;frlO©##S:BV*T\ tttt£££S£[ 
tfcSf©7^ ;»«fRB!#I£, (1)~(11), (2 1) fe<kl>* (2 2) CD 
V^tlfr 1 offln y ^/^^ 'J >?A • ^ # A ( Corynebacterium glutamic 

um) ATCC13032<Z>5? ? K<Z>&M2#J£ £«^0>T ^ J MMHS?Bi#f&Jt«L 

> ^^WK^fJiin y ^/t^^y ^A • ^ ^ A ( Corynebacterium glutamic 

um) ATCC13032i:60=ffi3g^$:|W^-r-5^^ o 
[0 0 3 3] 
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(3 5) (3 6) (Dmfem, 

(3 8) £#j#2>m=> 2 ? KtfettsKU l/** 1 KS:#«U (1) 

~ (1 1) , (2 1) £ <fctf (2 2) (ZH^tlfr 1 o©5if U l/*^- K<Z>&« 
IB#I, (13) ~ (2 0) (Z)V>T*i2M oCDsKy*^ K&n- Ki-5£MB#f 

[0 0 3 4] 

(3 9) Wmm&ifiziV*rt9TWJ» (Corynebacterium) MtCM^S^ 
feWfi*©*^^^©*^^^** (3 8) ©^rSs. 

(4 0) (3 8) (3 9) 0^tCcfcoT#?>tlS^U l/*^ K 

[0 0 3 5] 

U V • If)]/* ^ VI* ( Corynebacterium glutamicum ) 

of j a (D&mmpmfe izm^<. r^y-fin* ti&jt $ n t~mtf j a v>mMM 
n (n>r4 ymm) @e#i#-5§-i~2 4jc^t- 0 fe#i#-ifi~2 4ic 

atLfci&MB^JJ: y, t-^'J-f-f >i^7l/-A (open reading frame : 
J^T> O R F £B&#at" <5) I^^V "7 h Glimmer [The Institute of Genomic Rese 
arch ; Sal zbergP,, Nuc. Acids Res. 26:544-548 (1998)] IZ J; tJ8^£*l£ O 
RF©ita@B^IS:iB^J##2 5~3 2 8 7 IC^-T 0 U#J#-5§- 2 5 — 3 2 8 7 tC^ 
^tifci&^gB^KcJ: KStiSsKU*:/^ Ktf>T ^ ^ Wmm&W&mtt 3 2 

8 8 — 6 5 5 oizm-t. *mmmx*&mi*i\2>m.mmFmi:z$T ^ jmmnt.\% 

o 

[0 0 3 6] 

•^U^A ( Corynebacterium ) ICM^ S$t»>fi5fc<Z>3K U 2 ? l/^-^ Kfc <fc tJf-t 



1 4 
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3'J*;t?f'J9A ( Corynebacterimn ) iCMt" It. Bergeys Manual 
of Determinative Bacteriology^ 8 J2* 5 9 91 (1 9 7 4) IC^^^tlS^^ 

#38 SB 7? V> 5 3 U %A9 1 r^} ?A ( Corynebacterimn ) izM^&ffii 
[0 0 3 7] 

• y;i/#^A ( Corynebacterimn glutamicum ) &Cf^£4x£— #<Z>$fc*»&, 

# ^ > & ^ -r s £ * e> *i, mdna <z>££3B£Mbj& %» &gt 

Tf&Sdil^a^StlTV^S [LieblP,, Int. J. Syst. Bacteriol. 41:255-60 (1 
991)] „ ^(D&ote^l U %rtfrV *?A • ^ # A ( Corynebacterimn glut 

amicum ) JC*«JCa£»* if /I $ S >B*££tttt£#J h L T «fc 5 & % <D 

A ( Corynebacterimn glutamicum ) JcM"*" fctt fcffc-T 

So 

[0 0 3 8] 

^#fl9JCtt, 3y*;^rU9A-7th7'>F7^M ( Corynebacterimn 
acetoacidophilum ) ATCC 1 3 8 7 0, ay^irf^A-rthW? 
# A ( Corynebacterimn acetoglutamicum ) ATCC 1 5 8 0 6, 3'J^;t^f 
y ^ A • ijJV-f-X. ( Corynebacterimn callunae ) ATCC 1 5 9 9 1, 3'J*A 

# -=r y ^ A • £Ol/ # ^ # A ( Corynebacterimn glutamicum ) ATCC 1 3 0 3 2 
, ATCC1 3 0 6 0, ATCC 1 3 8 2 6 ([HMS^ U U 9 A • 7 

, ATCC1 4 02 0 (mMM? * ^ y * A • -f K U # * A) , 
ATCC13869 (\B Is \Z /Wr V ^A • h :7 > # A) , 

3 y */1^ir y ^A • /\ — 3f J. y ^ ( Corynebacter ium hercul is ) ATCC1 
3 8 6 8, n y ^Wt^-r-U ?A • y y ^A ( Corynebacterimn 1 i 1 ium ) ATCC 
1 59 9 0 % ny^7t^-5^y^A • ^ ^ -fe 3 — ^ (Corynebacter ium melassecol 
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a) ATCC1 79 6 5, nU^A^f'Jf A - t-^T^ J*f*7> ( Corynebac 
terium t hermoam i nogenes ) A J 1 2 3 4 0, 1/ If A 9 -f- U V 2* * "9" V $1 U V 
^rJ 91* ( Brevibacterium saccharolyticum ) ATCC14 0 6 6, >fl/fcfA? 
"rV V JU - A >7'J *?$~7 4 JVJa ( Brevibacterimn immariophilum ) ATCC14 
0 6 8, y l/fcf/I^^U • nif ( Brevibacterium rosemn ) ATCC1 
3 8 2 5, rfV\fi X9 J rV • =f-%rf—% y ( Brevibacterium thiogenital 
is) ATCC1 9 24 0, ^n;^f UfA • T >^E — 7 "7 <i 1* ( Microbac 
terinm ammoniaphi lum ) A T C C 1 5 3 5 4 4$$<3*tjr€>ilS. 

#*&IBT?V0 3Ky 5t* Utf^ K£li, ^ #^fc«fctf^:fc^DNA&P>mc— #^RNA 
[0 0 3 9] 

*»if5©3Ky Is*?- FiiLTte, BB#I##l~3 2 8 7 tc^SfiS&iEffi 
[0 0 4 0] 

##i — 3 2 8 7 fc^snsj&ffl^Jfc^S/Ky i/^r^ K^^n-^i: b 

T, nn-- • ^^f-i/a>& -J=y-V - /\>f ^y £Vif-$/3 > 

iS&SV^ttlMF^ny WW :7~y #*-f 1f-^3:/&^£JBv^I£{cJ: y#P> 

sKy 2 ? K&@^flSL£:7-f ;I/#-£JBvnT, 0. 7 — 1. OMtf^ffc^ 

h y # a#^e~Fn 6 st^/w^y #Vif-2/3>£fTo£^, o. i~ 2fg*§ 
loss cmm ( i mmm<D s s cmwiammt. 150 mMMti y ? a, 

Ittsr ticj; y im^"e^s^ D y 5?^ w^^- K&&tf si /w 

if— 3 > tt. Molecular Cloning, A Laboratory Manual, Second Editio 
n, Cold Spring Harbor Laboratory Press (1989) (J£*T\ ^X/^-^l^— • 9 U 
— — > i?$&2fifct.ti&'$~) , Current Protocols in Molecular Biology, John Wil 



1 6 
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ey & Sons (1987-1997) (J^T, % ^ > b • h n -;i/X • >f > • ^ U^-a.^ 
— • A>f3t"n ^B&^t") , DNA Cloning 1: Core Techniques, A Practical Ap 
proach, Second Edition, Oxford University (1995)^CfBi££ tlT V^S ^&IZ 
JpDTfT^rt^T'tS. A>f *V X«Tfg£;Ky 5? * l/tff 1 Kfc bTJittlft 
tC&, FASTA [Pearson^, Proc. Natl. Acad. Sci. USA 85:2444-48 (1988)] , 
BLAST [AltschulP,, J.Mol.Biol. 215:403-410 (1990)] % £ fettSmith-Waterma 
n [Waterman Methods in Enzymology 164:765 (1988)] ^©fg^ffi^^ V :7 

h^xrs:Mv>TtfBLfe^^ic, ib#j##i~3 2 8 7 tc^$ nzi&mmmt 

[0 0 4 1 ] 

##&I3!<Z>/Ky 5** l^^Ffct. SB^J##1~3 2 8 7a>v*T*i**lCa%3 

-So 

\/^-=L=y- ■ via-— >tf%z2M^izmm<D^mz£ y % fcsvAfcmstfy ^ * i/ 

KOSiffl^iiiJ: y sKU 5? * \sJr=f- K^flllc J: y, #3818 ©stfy 3*1/ 
K©— aseDS^Sr^-rsr^^-fe^^ • stfy 5t* l/**- h\ -fe>X • sKy 3 

[0 0 4 2] 

i^Lfc 5-6 OfiSfcErEfEEffc^rsstfy ** K*fctt»3Ky 5? * l/* 

* K fc*B*f ttfcKW 5 sK y 2 * I/** 1 K £ & if S ' £ #T? JUfclfttc 
, ^U#-J§-1~3 2 8 7-e^StiS«[lEgE^f*®at«SlLfc5~6 O^fcHCBI 

^^-fV-fcLTmv>-5«^-lCli, M#©i&«¥i&,g (Tm) J: 
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[0 0 4 3] 

9 X/Hr^ K»f»©U >^^3iX^;i/*g-^^N 3' -P5* tNX7*75f-h^ 

jc£tfcs*ifcjKy u*-^ Kiift, #y i/** 1 K*©yaK-^i:y >^ 
s^x^^^is^^^ K«sne^tcas«stife5Ky * * i/*^ Ks&a*tt, #y 
2? i/^-^- Ktf©^^^;b^c- 5^nhr-;i/^v$/;i/^Sil$tifc>Ky u 

m^txfctf y i/*^ FSi##u j^y K*©S/ t*s/>#c- 5^n 

k?-;i/S/ hS/^ggl^tifc/Jfy 5t^ l/^-^ KSSSJtt, tfy b^-^K*©^ 
h i/yi}"~7x. J *r *)~ is y h i/y (phenoxazine-modif ied cytosine) 

nif;vy jK-x-egm^tife^y * ? i/*^ f§§S#. &s v^i^y * * i/*^- 

Kut^sfewsifc^ss cariax^, i§, 1463 (1997)] „ 

[0 0 4 4] 

— CM^.ii> •fe>^*>r i ?W , ;i/X^<^^- ; NagaiPj, Rev. Med. Virol. 9:83 
-99 (1999)] iZ&Vf&M AMM-£&2bZ> 0 
[0 0 4 5] 

g2#i##2 5-3 2 8 7r*jjk2nz>mmmmz^-tz>^v *A^y ?a • ^ 

;i/#^?A ( Corynebacterium glutamicum) £>ORF&£ % ^ihn F> & 



ffi$E# 2000-3104456 



4#5}2 1 1—377484 



o 

[0 0 4 6] 

JK U 2* I/** KS) , GenPept, SwissPlotm^i^Tl^©^*!!©^-*^-;** 
^ yfltK^FCDifC, b ^aiTFrameSearch (Compugenfr) tC 

i§7^; KWWKWT? ©ffisttife5ii©»**o r f mm nm%mmmm^ n 

a ti £ JiKt 5 - # ^- tc: 3 £##-9 33 «fc ©HI#r©*e^& 

£J:tf3B4att&*J£l-l~*l-7 4tC3^r 0 ttfctt, 3 

o©7^ >?BfeffitttfftftS 107^ SWt&<D2-D<?)iti V*-?*- Ftt, 7 0 %<5D|^ 
— -KSr^-rS^Stl^o Sfc, _t§S©SV^Cj|&£ 3 ^©313 1 

*U£. 8 o £3ft<5. 

[0 0 4 7] 



1 9 



ffi|E# 2000-3104456 



11-377484 



1-1 m 



mm 

(tt 



9D 



(nt) 



(nt) 



ORFfi 
(nt) 



db 7yf 



(*) 



(X) : 



*6£ 



25 



3288 



1 



789 



76 



714bp 



26 



3289 



1369 



776 



5S4bp 



AL079345 



Streptonryces 
coelicolor cosnid 
E68;SCE61 13 



29. 2 



62.0 



27 
28 



3290 



1463 



2008 



546bp 



probable 
transcript ional 
jregu l ator 



3291 



1 



1978 



2109 



132bp 



29 



3292 : 1 



2112 



3968 



1857 bp 



svissprot: 
P32399 



Bacci 1 1 us subti lis 
yhgE 



23.2 : 54.0 



jphage infection 
jprotein houolog 



30 



3293 



4002 



6677 



2676bp 



svissprot : 
P08640 



Saccharonyces 
cerevisiae HUC1 
rgene 



28.4 : 59.0 



:glucan 1.4-alpha- 
glucostdase (EC 

|3. 2. 1. 3) 



31 



3294 1 



7637 



6735 



903bp 



svissprot 
Q50646 



(Mycobacterium 
tuberculosis 
(strain H37RV) 
hypothetical 

jprotein Rv2575 



45. 8 : 74. 6 unknown 



32 



3295 1 " 7670 



9693 



1824 bp 



svissprot 
Q50649 



(Mycobacterium 
'tuberculosis 
(strain H37RV) ASPS 



70.8 



8& 3 



iasparty l-trna 
synthetase (ec 
?6. 1. 1. 12) 



33 



3296 1 t 9859 



11082 



1224bp 



gp:U80846 



34 3297 1 11100 12515 



1416bp 



svissprot 
Q50739 



Mycobacterium 
tuberculosis 
(strain H37RV) 
(hypothetical 
jprotein Rv2559c 



65. 4 ' 84. 8 unknown 




35 j 3298 ; 1 12633 15296 ' 2664bp 



svissprot 
007438 



gp:Z83863 



•probable alaS 
jprote rnMycobacter iu 
|n tuberculosis 
I (strain H37RV) ataS 



60.0 



83. 7 



alanyl-trna 
synthetase (ec 
6. 1. 1. 7) 



Mycobacterium 
tuberculosis 
(strain H37RV) 
(hypothetical 
iprotein Rv25S4c 



53.5 



71. 3 



C*P-2keto-3- 
deoxyoctulosonic 
acid synth tase 



37 33QO 1 16056 



gp:Z83863 



llycobac ter i un 
'tuberculosis 
j (strain H37RV) 
ihypothet ica I 
jprotein Rv2553c 



42. 1 



70.4 unknown 



38 



3301 j 1 i 17242 18069 828bp gp:Z83863 i 



{Mycobacterium 



•tuberculosis 



i 



j (strain H37RV) 
probable aroE 



50. 8 70. 7 t 



shtkiaate 5- 
dehydrogenas 



39 



3302 j 1 ' 18855 j 18103 j 753bp 



svissprot 
P49938 



Baci I lus subti I is 
fhuC 



I 38.3 ! 71. 7 



40 



3303 ] 1 ! 19811 



18855 j 957bp 



jgp:AE00169 
4 



t 41 3304 j 1 j 209O1 ; 19828 j 1 07 4 bp 



i 



:gp 

AF109162 



I 



The row toga oaritioa 
(strain USB8) 
hypothetical 

_pro tein TM 0 080 

Corynebacteriun 
diphtheriae heme 
uptake locus, 
complete sequence; 
ABC- type 
transporter 
permease. 



25.6 



58. 4 



ferrichrorae ABC 
transporter (ATP- 

jbinding protein) 

'heme uptake locus, 

ABC- type 

; transporter 

ipe release. 



35.7 i 73.4 



ABC- type 
transporter 
pe mease 



[0 0 4 8] 
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[*2] 



£55 
Oft 


m 


! ! 

9» ' (nt) ] (nt) 

i | 
1 1 


°5t? db V ^ 


(X) 


mm 




42 


3305 


! ! 
1 : 20956 { 21258 


„. Al nTBfii Sl reptonyces 
303bp S p AL07861 coeiicolor cos. id 


36. 1 


probable 
66.3 transcriptional 
regulator 


! 43 


3306 


1 ; 26589 27299 

i 


Mycobacteriun 
tuberculosis 
711 bp gp: 283863 (strain H37RV) 
probable nusB 
protein 


39.6 


\ 

68. 5 n ut ' 1 ization 

substance protein b 


44 


3307 


1 : 27940 27731 


210bp 






45 


3308 


1 i 28382 27921 


462bp 












28851 : 28375 


Lelshsania aajor 
477bo 8P :AJ24346 Partial ppgl gene 
0 for 

p r o teophosphog 1 yean 


27.6 


repeat-containing 
gene, stesbrane- 
associated form of 
64 7 proteophosphoglycan 
with a putative 
g lycosy 1 phosphat t dy 
1 inositol anchor 


ilT 


3310 




30445 28922 


.iycobacteriuo 
„;« nrnt . tuberculosis > 
1524bp i7 n !n? (strain H37RV) 1 40. 2 ; 73. 4 unknown 
hypothetical j : 
protein Rv2216 ! 


48 


3311 


1 


30697 31329 


Mycobacterium 
633bp gp:Z81011 tuberculosis H37Rv 
pyrR 


probable uraci 1 
68.7 j 85.5 phosphor ibosyl trans 
f erase (EC 2. 4. 2. 9) 




3312 




31333 32268 


*.;ccrvr«t iycobacteriim 
936bp SJS tuberculosis 

P71808 (strain H37RV) pyrB 


probable aspartate 
67.4 : 89.6 carbamoy 1 trans f eras j 

i -e - 


50 


3313 | 1 


32324 33664 


Mycobacteriun 
1341 bp gp: 281 011 tuberculosis 

(strain H37RV) pyrC 


65.8 ! 815 ; ; r s b ; ble f 

i jdihydroorotase 


i 
i 

: 51 


3314 1 


33797 34975 


Mycobacteriun . • t ^ . 
U79bp gp:Z81011 tuberculosis ! 64. 4 83.7 iCarbamoy l-phosphate j 
(strain H37RV) carA ;syntnase 


52 


3315 




34984 38322 


Mycobacteriun 
3339bp pir A70990 tuberculosis 

(strain H37RV) carB 


72.9 


probable carbamoyl- j 
89. 6 phosphate synthase 
: large chain 


53 


3316 




38331 39164 


Mycobacteriun 
834 *>P tuberculosis 

K ' fB3B (strain H37RV) pyrF 


53. 3 


75.5 


orotidine-5* - 
phosphate 
decarboxylase (EC 
4. 1. 1. 23) 


54 
55 


3317 
3318 


\ .,, ic . nrilt . Mycobacteriun 
1 ! 39373 39690 318bp rot 'tuberculosis 

] ! 280108 (strain H37RV) mlHF 


80.6 


9tt 3 


integration host j 
factor 


i «;. e «r rt +- Mycobacteriun 
1 ! 39572 40270 i 699bp J! "£ r0t * tuberculosis 

j P71BS9 (strain H37RV) gmk 


61.2 


on , probable guanylate 
8113 kinase j 


56 


3319 1 


{Mycobacteriun 
ei<i „ nrftt . tuberculosis 
40359 40649 j 29tbp (strain H37RV) 70. 4 ! 87.7 unknown 
| j i P 71660 hypothetical j | 
! j protein Rv1390 


57 : 3320 ! 1 

1 


itBittBr . r jMycobaeteriun 
40908 ' 42173 1266 bp ;i„I:? r01 Ituberculosi s 

! P neei Kstrain H37RV) dfp 

i ! 


dna/pantothenate 

cd 9 i di t metabolism 
58. Z i 81.7 fIavoprotein 

j hooolog 



\ 



[0 04 9] 
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$s 1-3 m 



EH 
wW 

CIS 


\* 
K) 


r/T< 

93S 
H 


(nt) 


1 

i eih 

j (nt) 


ORFS 
(nt) 


db 7yf 




i 

CD (» mm 


58 


3321 




42218 


\ 43S04 


12 87 bp 


svissprot: 
P77899 


Mycobacterium 
tuberculosis 
(strain H37RV) eetK 


;' 51.7 


75.8 


S- 

adenosyloethion ine 
synthetase 


! 59 


3322 




43534 


45597 


2064bp 


gp:Z80108 




Mycobacterium 
tuberculosis 
(strain H37RV) priA 


49. 1 


75l4 


priitosooal protein 
n* (replication 
factor Y) 


1 60 


3323 




45709 


46215 




507bp 


igp:Z84724 


Nycobacteriun 
tuberculosis H37Rv 
Rv0429c 


410 


! 64.8 


:de foray Use 


61 


3324 




46154 


46687 


534bp 


Mycobacterial 
gp:Z80108 tuberculosis H37Rv 
R»140B 


57.0 


76.2 


Lethionyt-trna 
! foray 1 transferase 


62 


3325 ! 1 


46713 


46468 


246bp 




63 


3326 ! 1 


46694 


47182 


489bp 




64 


3327 




47182 


48714 


1533bp 


Mycobacterial) 
gp:Z80108 tuberculosis H37Rv 
*Rv1407 


517 


76.4 


iRNA-binding protein 

i 


65 


3328 




48763 


49419 


657bp 


Mycobacterium 
gp:Z80108 tuberculosis H37Rv 
Rv1408 


58. 7 


82.2 


_( j 

jribulose-phosphate ' 
3-eptmerase ! 


66 


3329 




49423 


50406 


Mycobacteria 
984bp gp: Z80108) tuberculosis H37Rv 
;Rvl409, ribD 


46.0 


72. 4 


iribof lavin-speci f tc ; 
!deaoinase 

; ; 


67 , 

1 — i 


3330 


1 50410 


51042 


633bp 


iNycobacter iuo 
gp: Z801 08i tuberculosis H37Rv 
!Rv1412, ribC 


61.9 


80. 7 


IR ■ hnf 1 a if i n twnthica 

lalpha chain | 


68 i 


3331 


1 51017 


52321 

. 


INycobacter iua 
1305bp ; gp: Z80108| tuberculosis H37Rv 
RvUlS. ribA 


67.4 


85. 9 


igtpcyclohydrolase 

: i i ! 


69 ! 

i 


3332 


1 

I 52297 


52812 


516bp 


; Mycobacterium 
gp: Z80108! tuberculosis H37Rv 
;Rv1416, ribH 


59. 6 


84.0 


riboflavin synthase j 
ibeta chain 


70 j 

— \ 


i 

3333 


i 

1 ! 52902 


53480 ' 


579bp ;gp: Z8010a! 

| ( 


Nycobacteriun 
tuberculosis H37Rv 
Rv1417 


32.7 


68. 7 


1 1 

unknown 


71 ! 
* i i 


! 

3334 ! 

i 


— i i 

t . I 53491 

! : 


CCCTfi ' 

993ro : 


2088fap . 


INycobacter turn 
gp: Z80108: tuberculosis H37Rv 
|Rv1420, uvrC 


61.6 


82. 2 


jexc (nuclease abc 
jsubunit c 

« 


72 1 

! 


3335 


1 55603 





t 

927bp ! 

i 


iNycobacter iun 
gp: Z80108; tuberculosis H37Rv 
iRv1421 


52 


76. 2 


1 unknown 

i 

i , 


73 . 


3336 


• 

1 ! 56549 

j 


57571 


i 

102 3 bp 


INycobacter iua 
gp: Z80108itubercu1osis H37Rv j 
;Rv1422 


56. 3 

i 


82. 5 


unknown j 


74 


3337 ' 

i 


1 j 57584 

i 


58564 | 

i 


981bp - 


jNycobacteriua 1 
gp: Z80108'tubercu1osis H37Rv ' 
Rv1423 


619 


87. 3 


| unknown 


75 ; 

i 


3338 | 


1 ! 59056 ! 

i 


60057 


1002 bp 


»cttiiA'» Corynebacter iuo 
KM03 !glutaiic«i gap i 




99. 7 


;glyceraldehyde-3- 
jphosphate 


76 ; 

L I 


3339 ! 


1 j 60127 ; 


61491 j 


1365bp 


jpgk 


-i 


9a 276 


:phosphogl ycerate 
kinase 


77 ; 


3340 j 


1 j 61573 j 


62349 


777bp 




tpi 




99.614 


itriosephosphate 
li some rase 


78 i 


3341 i 


1 1 62431 ! 


62532 ! 


102bp 












79 ; 


3342 \ 


1 ! 62472 

.... i : 


65294 j 


2823bp gp: M25819 ppc 




100 


iphosphoeno (pyruvate ; 
Carboxylase gene ; 


80 i 


3343 


1 65351 ! 


65632 j 


282bp 1^007732 secG 




100 


integral seabrane 
protein 
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m 


mmm 

W 


1 

T/fA 

me 


mm 

<nt) 


t*it 

(nO 


ORFft 

(nt) 


db Tyf 




CO 


mm 

00 


me 


81 | 3344 j 1 


66058 


67413 


1356bp 


gp: X93513 
AJ 007732 






100 


membrane protein 


82 1 3345 ! 1 


67413 


68558 


1146bp 


gp: 

AJ007732 


ocd 




100 


•orni thine 
cyclodeamtnase 


83 


3346 ; 1 


68537 


69415 


879bp 


8P: 

AJ007732 


SOX 


; 100 


sarcosine oxidase 


84 


3347 : 1 


70958 


69558 


1401 bp 


gp: 

AF 126281 


Rhodococcus 
erytbropol is 
insertion sequence 
IS1676 transposase 
gene 


24.6 | 46.6 


transposase 


85 


_3348 ! 1 


71004 


71408 


405bp 










86 


3349 1 


72286 


71582 


705bp 


gp: Z95844 


Hycobacteriua 
tuberculosis H37Rv 
Rv1445c devB 


51.5 74 7 


G6PD belongs to a 
different faoi ly to 
the upstream gene 
zvf2 


87 


3350 1 

i : — 


73262 


72306 


957bp 


gp: Z95844 


Hycobacteriua 
tuberculosis H37Rv 
Rv1446c opcA 


1 involved in 
40.6 ; 71.7 afunctional assembly 
lof G6PD 


88 


3351 1 

■ 

■ 


74821 


73280 


1542bp 


gp: Z95844 


Hycobacteriua j \ ^J^T* 
tuberculosis H37Rv j 73. 0 j 88.6 CIS?"' cr 
Rv1447c zwf2 j | jdehydrwnase, EC . 


89 j 3352 • 1 

i - 


76008 : 74929 1080 bp gp: Z95844 


Hycobacteriua 1 ! , 
tuberculosis H37Rv 61. 7 ; 85. 2 ?t ran sal do Use (ec , 
Rv1448t tal r } 


90 i 3353 




74917 i 76080 • 1164bp 1 




91 i 3354 

— i., .. 




78278 i 76179 , 2100bp 


gp: 

AB0Z3377 


tkt ; 99. 852 transketolase ■ 


92 


3355 




79083 


80051 i 969bp 

i 


gp: Z95844 


Hycobacteriua 
tuberculosis H37Rv 
Rv1451, ctafl 


^cytochrome C \ 
c , , ■ on . ;Oxidase asseobly 
542 8(14 jfactor. i nigral 

t membrane protein 


93 


3356 1 


80730 


80819 ! 90bp j 


.... ,., 


1 M 


: 
! 

3357 j 1 

i 


81112 


80129 


984bp 


Hycobacteriua 
?fn»ii»ji : tuberculosis H37Rv 
! Rv 1454c qor 


( qui none 

; oxi do reductase (EC 
48. 8 - 71. S 1. 6. 5. 5) 

(NAOPH: QUI NONE 
REDUCTASE) 


95 ; 3358 i 1 


83893 


81545 


2349bp 








96 


3359 1 


85043 

i 


84006 


1038 bp 


Hycobacteriua 

lin-mo* tuberculosis H37Rv 
AL021184 R¥l456c 


43.0 74 6 


membrane protein 


j ! i ' Hycobacteriua 
97 ! 3360 1 I 85969 j 85166 804 bp gp: 2991 25 leprae cosmid L536; 

i ! protein HLCL536. 32 ! 


41.0 - 74 8 


unknown, possible ! 
aeobrane protein j 


i j ! 

98 3361 ' 1 ! 87000 

: ! j » 


Hycobacteriua ABC- type 
85981 : 1020bp 7f* 11JM tuberculosis H37Rv ! 51.4 75 9 transporter ATP- 
RU,£MIW ;Rv1458c 1 1 binding protein 


99 3362 ! 1 ! 88815 


67010 | 1806bp gp: Z99125 


Mycobacterium | . . 
leprae cosaid L536; ! 37. 2 ; 66. 0 onk ^ ««abrane 
HLCL536.30 j | Protein 


100 3363 ; 1 J 89095 89787 ! 693bp ; 

. ! ! : i \ 


gp: 

AL021184 


Hycobacteriua i 
tuberculosis H37Rv j 50. 7 j 77. 2 

Rv1460 ! ! | 


101 3364 j 1 | 89806 91248 j 1443 bp 


gp: 

AL096839 


Streptoayces ! j | 
coelicolor cosaid 85. 1 95. 5 1 
C22; SCC22. 07c ; 
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w 

5© 


mm 
m 


Tsf4 

mm 


Mft 

(nt) 


m± 

(nt) 


ORFft 

(nt) 


db 7yf 


1nnMU» I % 


CO 


00 


WEE 


102 


3365 


1 


91257 


92432 


1176 bp 


gp: 

AL021184 


Mycobacterium 
tuberculosis H37Rv 
Rv1462 


55.2 


83 




103 


3366 




92559 


93314 


756bp 


gp: 

AL096839 


Streptoayces 
coelicolor cosaid 
C22; SCC22.04C 


7a 2 


1 

sa 3 


ABC transporter 
ATP-binding subunit 


104 


3367 


1 


93259 


94581 


t 

,M * jAL021184 


Mycobacterial 
tuberculosis H37Rv 
Rv1484 


844 


64,9 


nitrogen fixation 


105 


3368 


i 


94584 


95030 


447bp 


gp: 

AL021184 


Mycobacterium 
tuberculosis H37Rv 
Rv1465 


66.7 


86.8 




106 


3369 




95047 


95469 


1 

423bp |ALu21184 


Mycobacteria 
tuberculosis H37Rv 
Rvl466 


64. 1 


7a 5 




107 


3370 




97167 


98363 


1197bp jgp: D01045 

i 


Micromonospora 

Yiridifaciens nedR 
protein 


51.9 


72.4 


neuraminidase 


10S 


3371 




98463 


99938 ! 1476bp j 








109 


3372 




100007 


: j 
101635 ;i629bp|£i 21l84 


Mycobacterium 
tuberculosis H37Rv 1 68. 3 
Rv1473 1 

i 


87.7 


ABC transporter ATP 
binding protein, 
possibly in EF-3 
subfani ly 


110 


3373 




102900 


102526 i 375bp ! 


J 




111 


3374 




103025 


102864 ! 162bp j ! * 




112 


3375 




103177 


103308 1 132fap 






113 


3376 




104294 


104178 i 117bP 






114 


3377 




105600 


104239 ! 1362bp 






115 


3378 




109115 


iHycobacteriun j 
106440 ■ 2676bp igp: Z7402S] tuberculosis H37Rv 1 43. 1 7a 5 
Rv1997, ctpF • 


cation transport 
ATPase 


116 


3379 


1 : 110748 

! 


109357 


•; 

1392bp jgp: U67606 


Hethanococcus 

j annas chii section 

148 of 150 


| 59.3 


815 


i 
i 

1 


117 


3380 


1 j 111021 

i 


110755 


267bp jgp: U67596 

i 


■ethanococcus 
jannaschii section 
138 of 150 


3&4 

t 


81.4 


1 


118 


3381 


1 j 111256 


112014 


759bp 


gp: 

AB016431 


Staphylococcus .q q 
aureus, czr genes 


58.8 


zinc responsible 
•operon 


119 


3382 


1 i 112768 


112013 


756bp 


gp: U67598 

i 


Methanococcus 

jannaschii section 21.3 

140 of 150 


51.9 


! 
j 


120 \ 3383 


1 : 113383 

i 


112820 


564bp 


ISP: 

AL0211B4 


Mycobacterium 

'tuberculosis H37Rv 81.6 
;Rvl474c 


54,6 


transcription 
regulator * 
equivalent 


121 | 3384 


1 1 116402 


113574 ' 2829bp 


gp: 

AB025424 




9a 468 


aconitase 


122 . 3385 


1 ; 116756 


117253 


498bp 




i 




123 j 3386 




117765 


119654 


1890bp !AL021184 

i 


Mycobacterium 
tuberculosis H37Rv Z0. 7 
Rvl477 


52. 5 


exported protein 
with unusual ly long 
signal sequence 


124 ; 3387 




119674 


i 

120840 


1167bp 


gp: Z79701 


Mycobacterium 
tuberculosis H37Rv 
iRv1485, heal 


! 4&1 


6a 6 


Ferrochelatase 


125 t 3388 


1 j 121625 


120843 | 783bp 


gp: 






t 


i 

126 j 3389 

i 


1 

; 1 1 121672 

1 


122514 | 843bp 


gp: 

AL021899 


Mycobacterium 
tuberculosis H37Rv 
Rv2033c 


| 45l7 i 68.9 

i ! 
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T/f4 
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(nt) 


(nt) 


ORFft 

(nt) 


db 




H— 14 
CD 


CO 


flHE 

i 


127 


3390 


i 


122575 


123009 


43Sbp 


gp: Z79701 


Mycobacteria* 
tuberculosis H37Rv 
Rvl487 


447 


717 


transcriptional 
regulator 


128 


3391 


i 


123065 


124360 


12 96 bp 


8P: Z79701 


Hycobacter iua 
tuberculosis H37Rv 
Rv1488 


64 1 


87.0 




129 


3392 


i 


125283 


l£405f 


39( up 












ISO 


3393 


i 


126154 


125381 


774bp 


gp: Z79701 


Hycobacter iua 
tuberculosis H37Rv 
Rv 1491c 


sa 7 


7a 1 


aeabrane protein 


131 




i 


126972 


126838 


135bp 


8P: 










139 


33QC 


i 


126383 


IZoZiU 


1848 bp 


8P: Z79701 


Hycobacter iua 
tuberculosis H37Rv ; 44 4 
Rvl492. autA | 


71.7 


Hethylaalonyl-coa 
autase beta-subunit 


1 M 




i 


129145 


lc9Zf I 


129bp 


lautBCD — M 








134 


3397 


i 

1 1 128237 


130447 


2211 bp 


gp: Z79701 


Hycobacter iua 
tuberculosis H37Rv 
Rv1493, autB 


73.8 


878 


Hethylaalonyl-coa 
■utase alpha- 
sub unit 


135 


3398 

1 


1 130443 


131531 


1089bp 


bp: Z79701 


Hycobacter tun 
tuberculosis H37Rv 
Rv1496 


6tt 2 


86.0 




140 


4499 t 


i 

1 j 132445 


131837 


609bp 


gp: Z92770 


Hycobacter iua ! 
tuberculosis H37Rv : 34 2 
Rv0133 


64 4 


puroaycyn n- 
acetyt transferase 


137 


3400 


1 j 134437 


134273 


165fap 


gp: 






138 


3401 


1 ! 133413 


135020 


16 08 bp 


gp: U21300 


Corynebacteriua 
striatun tetA 


36.8 


67. 1 ABC transporter j 


139 


3402 


1 i 135024 


136820 


1797 bp 


gp: U2130O 


Corynebacteriun 
striattm tetB j 


6a 7 


416 


ABC transporter 


140 


3403 


i 

1 ' 136771 

! 


137400 


630bp 


gp: Z95388 


Hycobacter iua ) 
tuberculosis H37Rv 
Rv2140c, YbhB 


52.9 


! i 

75.0 ! ! 

i S 


141 


3404 


1 j 137366 


137851 


486bp 




t 




! 1 


142 


3405 


i ; 

! 


- 

139209 j 138052 


1 I900P 


gp: 

Z95389 


Hycobacter iuo 
tuberculosis H37Rv i 31. 2 
Rv3430c | 


57. 1 


transposase j 


143 


3406 


1 i 140021 


139215 


807bp 










144 • 

i 


3407 j 

i 


\ 

1 ! 141989 


140877 


1 1 13bp 


gp: Z95388 


Hycobacter iua 
tuberculosis H37Rv ! 60.8 
Rv2139. pyrD { 


82. 1 


dihydroorotate { 
dehydrogenase (EC 1 

1. 3. 1 1) | 


- 1 ! 
14S 3408 j 1 j 143026 


142004 


1023bp 


gp: Z95388| 

1 


Hycobacter iuo 1 
tuberculosis H37Rv j 27.0 
Rv2138 j 


53. 5 


lipoprotein 

i 


146 


3409 ! 1 i 144146 

\ 1 -j 


143067 ! 

i 


1080 bp 


gp: U19620 


Agrobacteriun j 
tunefaciens plasaid i 33.4 
pTi 15955 bocA | 


62.6 j 


putative oxido- 
reductase 


147 


3410 | 1 ! 144058 


144936 


879fap j 


gp: Z95388 


Hycobacter iun 

tuberculosis H37Rv 55. 0 1 
Ry2136c j 


87.8 


aeabrane protein 


148 

L 


j h 

3411 ; 1 145173 ' 

— i j 


146432 


1260 bp j 


gp: Z97559 

1 


■ycobacteriua | 

tuberculosis H37Rv j 56. 6 i 
Rv2130c, cys2 


77.5 i 

i 


cysteinyl-trna 
synthetase ; 


149 | 3412 j 1 j 146460 j 146837 


378bp 






j 


150 1 3413 | 1 ! 147651 ! 147013 - 

; 1 i S : 


639bp j 


gp: AL0786 


Streptoayces 

coelicolor cosaid 52. 8 ! 78.7 : 
«35;SCH35. 24c • j 


heavy aetal j 
reductase, arsenate j 
reductases j 
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Il-7f 



as 
ss 






(nt) 


Hit 

(nt) 


ORFfi 
(nt) 


db mmm&*z 


(%) 


(It) 


mm 


151 


3414 




148149 


147730 


420bp 


i Mycobacterial) 
:gp: Z80225! tuberculosis H37Rv 
Rv2643, arsC 


37.9 


65. 0 




152 


3415 




149344 


148169 


j Mycobacterium 
11 76 bp |gp: Z80225 tuberculosis H37Rv 
!Rv2643, arsC 


6a 4 


82 0 




153 


3416 




149715 


150740 


1026bp 


Streptomyces 
AinTocin coel icolor cosaid 
l* 10786 ' 0 H3S;SCH3S.2T 


42. 5 


66. 2 


oxidoreductase 


154 


3417 


1 151338 


150769 


570bp 


.Streptomyces 
gp: collinus 
AF131877 naphthoeycin AHfiA 

biosynthetic gene 


26.2 


47. 1 


naphthoeycin AJffiA 


155 


3418 


1 j 151446 


155108 


j Mycobacterial] 
3663bp !gp: Z97559 tuberculosis H37Rv 
Rv2124c metH 


7a 5 


sa 0 


methionine synthase j 


156 


3419 


1 | 155117 


155869 


753bp 


gp: The roo toga aaritiaa 
AE001780 section 92 of 136 


3a 8 


: 63. 1 


— , 

; 


157 


3420 


1 j 155935 


156216 


282bp 


gp: ICorynebacteriua 
AF086704 jglutasicum hisE 


i 

98. 851 ] 

i 


phosphor i bos y I - ATP™* i 
pyrophosphohydrolas ; 
e 


158 


3421 





156236 


157078 


843bp 


gp: ;Corynebacteriuo 
AF05Q166 jgiutamicum hisG 


96. 797 




ATP 

phosphor ibosy 1 1 rans 
ferase 


159 


3422 ' 




157191 


158768 


1578bp;gp: D25316 ^ €vibacte r iuo 
flavua aspA 


99.8 




aspartase 


160 


3423 . 




159200 


160408 


1209bp 


B. subti 1 is 
ywo[A,&CaE.F,G.H 
gp: Z82987 ], nrg[A,B], 

spoil ID and obi 
genes 


3a 9 


6a 6 


; 


161 

i 


3424 ? 




160830 


160567 


264bp 


m - i, 17 c* ! D<chelobacter 
L31763 inodosus vap 


4a 6 


72. 5 


v i ru 1 ence~ 

associated protein : 


162 ! 

i 


3425 ; 

i 




161864 i 


161042 


843bp 


Mycobacterium 
gp: Z97559 tuberculosis H37Rv 
■Rv2119 


45,4 


71.4 




i ! 

! 163 

I 


3426 : 




161911 


163233 ; 

1 


j iSt rep tony ces 
1323bp ?, nacoo , coel icolor costnid 
.AL096822 ] GD3;SCGD102 


46.0 


77.5 


aminopepti dase 


164 


3427 I 

i 
i 


1 


163282 1 164115 ! 

j 


834bp 


•Mycobacteriua 
gp: Z97559 tuberculosis H37Rv 

iRv2118c i 


79. 1 


57.8 




! 

165 

: i 


3428 


i 


164151 


165731 j 

i 


1581 bp 


[Mycobacterium 
gp: Z97559I tuberculosis H37Rv 
lRv2115c 


sa 2 


76.6 


ATPase 


166 


3429 t 




165841 


165734 { 


lOBbp 




, 






1 16T 

; 
i 


3430 : 




165735 


167276 


1542bp gp. "26422 ;erythropo(j$ 0RF6 | 


49.4 


; upstream of 
75 j Rhodococcus 

proteasotne beta- 
type subunit 1 


i 

' 168 '' 


3431 , 

! 




167537 


167737 


1 

201bp j 


Mycobacterium 
gp: Z97559 tuberculosis H37Rv 

Rv2111c, prcS | 


54 1 


80.3 ■ 

S 


unknown 


169 ! 


3432 




167725 


167477 j 


249bp \ 


i 








i 

170 i 


3433 j 

L 




167746 


i 

169191 


\ R. erythropol is 20S I 
1446 bp jgp: Z62004 proteasotue 

1 structural genes 


53. 7 


7a 4 ; 

i 


i 
t 
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(tt 
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S3) 


Xffi 

mm 


mm 

(nt) 


(nt) 


ORFfi 
(nt) 




K — tt 

f (%) 


mm 

(%) 


mm 


171 


3434 




169216 


170034 


819bp 


iHycobacteriun 
gp: Z73966; tuberculosis H37Rv 
:Rv2096c 


i 

32.5 j 67.2 

j 




172 


3435 


1 i 169968 


170192 


225bp 


gp: 






173 


3436 


i 

1 ! 170198 

i 


171178 


981 bp 


; R. erythropol is 20S 
gp: Z8 2004 ; pro teas one 

structural genes 


1 

33. 5 66.2 

1 


j 


i i*i 


3437 




171302 


171616 


• ; R. erythropol is 20S 
315bp jgp: Z82004iproteasone 

; structural genes 


41.2 j 64.7 


i 


175 


3438 




171682 ; 172752 


1071 bp 


iHycobacteriun 
gp: Z7396 tuberculosis H37Rv 
;Rv2093c 


t 

52.6 ; 8a 5 


1 


176 


3439 




i 

172781 j 175567 

\ 


2787bp 


iHycobacteriun 
gp: Z7 3966 tuberculosis H37Rv 
:Rv2093c 


48.4 ; 70.4 


I 

I 


177 


3440 


1 j 176216 i 175578 


639bp 


gp: ' i 


1 


178 


3441 


1 ; 176207 177382 \ 11 76 bp 


gp: Z73966 


Hycobacteriun | 
tuberculosis H37Rv j 55. 3 ; 77 
Rv2089c pepQ | | 


j 

peptidase 


179 


3442 | 1 | 177382 178119 j 738bp 


Z73966 


Hycobacteriun ! 
tuberculosis H37Rv : 54.1 75.4 
Rv2073c 


oxi doreductase 


: i 
180 | 3443 i 1 

i i 


178792 1 180159 


1368 bp 


gp: Z73966 


Hycobacteriun 

tuberculosis H37Rv 32.7 \ 61.4 nethyl transferase : 
Rv2072c cobL j 


181 | 3444 , 1 ! 180934 182247 

i 


iHycobacteriun 

1314bp gp: Z9S586 ; tuberculosis H37Rv 28.4 53.7 ; 
|Rv1592c 


182 | 3445 


1 : 182447 183187 


741 bp jgp: 




183 1 3446 

i 




183191 : 1B4825 


,635, »» jXo2l899 

i 


Hycobacterium 
tuberculosis H37Rv 39. 5 
Rv2051c 


65.2 1 

i 


1 

184 j 3447 ■ 1 

! [ 


184861 185670 


•Hycobacteriun 
810bp gp: Z98604: leprae cosmid 59. 1 
jB2052;HLC82052. 02 


8a 2 i 


185 


3448 ; 1 


186308 j 185913 


IHycobactertun 

396bp ff n - 1Qao ituberculosis H37Rv 71.8 87.3 
AL021899 lRv20S0 


M86 


3449 '■ 1 


186849 i 187598 


750bp 


187 


3450 : 1 


187605 187793 


I 89 bp i 


188 


3451 | 1 


188000 ! 188614 


615bp | | 


189 


, 

3452 f 1 


190226 1 188712 


1515bp gp: U5033si* coba " eriuiD 63.1 \ 87.8 ^hage resistance 
'snegmatts npr igene 


190 


3453 1 j 189994 j 190254 


261bp ■ 


191 


3454 1 j 190683 190447 

: 1 


: jStreptonyces 

237bp Tirtoc,-, coelicolor cosmid 63.3 
AL096743 )7;SC|7 33 


84.8 


192 : 3455 ! 1 i 191140 190664 

ill:! 


Streptonyces 

477bp ;?Pn OCTjl , coelicolor cos (aid 61.6 
:AL0W43 l7;SCI7 33 


82.9 


193 f 3456 i 1 


192216 i 191734 483bp [gp: 


23. 3 54. 6 




f | 
194 ! 3457 ; 1 : 


i | S inorhizobium sp. 
193282 ! 192287 ; 996bp l][£j 78758 |As4 arsenical 

; resistance ope r on 


arsenical 
resistance operon 
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r/f< 
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(nt> 
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(nt) 


ORF* 

<nt) 


db 7yf 


•- 


(10 


mm 
(» 


1 

mm 


195 


3458 

, j 


1 j 194073 

! 

1 


193336 


738bp 


gp: D90826 


E. col i genomic OKA, 
Kohara clone 
f 335 (4a 9-41. 3 
Bin > ;ORF_ID:o33S*4 


39.8 






196 


3459 ! 1 


194245 


194718 


474bp 


gp: 

AL078610 


Streptonyces 
coelicolor cosnid 
H35;SCH35.47 


6a 6 


0^ c 'Phosphor ibosyl trans 
ferase 


197 j 3460 




194993 


196378 


1 386 bp 


gp: U00039 


E coli chroaosonal 
region from 76. 0 to 
81. 5 ainutes; 


49.7 ; 77.8 '■•tabollto # . 

transport protein 


198 : 3461 




| 1 

197709 


196396 


1314bp 


AL021932 


Mycobacteriun 
tuberculosis H37Rv 
Rv0447c 


28.6 55 0 c y c,0 P r 0Psne fatty j 
acidsynthase 


199 


3462 • 1 198023 


199531 


1509bp 


gp: 

AJ238250 


Corynebacterium 
glutamicum ndh 


100 100 NAOH dehydrogenase j 


ZOO 


3463 1 199763 


200566 


804bp 


gp: U87940 


Salmonel la 
typhimurium thill 


46.6 77.5 ^ roxyet 5 yl | 
tniazole kinase 


201 


3464 1 ! 200388 

: i 


202665 


2478bp 


gp: U87940 


Salmonella ! „ , _ ,„ mn „ , . 
typhimurius thiO 47 3 7a 2 HHP-P kinase 


202 


3465 j 1 ; 203021 203722 


702bp 


gp: U33322! Syne 5!;? C0CCUS 25.5=51.5 |*osplioglycolate ; 
isp. cbbZp .phosphatase 


203 


3466 ! 1 ; 203926 ! 203717 


210bp :gp: 


204 


3467 1 203766 ; 204815 i 1050 bp jgp: 


205 


3468 1 


204852 


I ! j jATPase component of j 
205655t 804bo ! 8P: ;Pseudomonas fi j jbinding-protein- j 
! WW6P AF061070 jstutzeri ptxA ; 45. 3 ; 77. 9 ; dependent pnosphUe j 
! * Itransporter i 


206 ; 

| 

; 


3469 1 

| ! 

I ! 
1 t 


205655 \ 


j j j .putative inner 
i fm- !p C o„rf nnnn ,c membrane component 

206458 ! 8MbD &K1O70 'SSEZTm j 361 i 708 ° f "'ndin^rote.n- ; 

j -dependent phosphite ; 
i ! 'transporter 1 


; 207 1 3470 ; 1 206458 207303 j 846 bp gp: J05260IE. col i psiD phn 1 29. 9 63. 3 i«l*»IPnMPnonate 

' UDtake 


208 j 3471 ! 1 ; 207278 208156 ! 879bp 


gp: U36841|E. coli psiD yfhH ; 26. 6 63.7 Unknown 


209 1 3472 1 208627 208785 ! 159bp 


gp: 1 j 


210 3473 1 i 208904 208164 j 741 bp 


iHycobacter iuo ! 
gp: Z98268 tuberculosis H37Rv j 43. 1 ■ 76.3 transD e n b r ane 
|Rv1686c ! ! Protein 


211 j 3474 \ 1 1 209644 208904 ! 741 bp 

! I : ' 1 ? 


'Mycobacterium [ | 
gp: Z98268 tuberculosis H37Rv 4& 8 1 77. 7 ABC- type transport 
Rvl687c ! 


i j .. Streptoayces 
212! 3475 1 210363 209689 ; 675bp ^ nQfiJliIQ coel icolor cosmid \ 29. 0 53.8 methyl transferases 
1 [AL096849 |l1;SC||120c j ■ 


i j Mycobacterium ' | 
213 | 3476 j 1 1210752 210291 462bp !gp: Z83859! tuberculosis H37Rv 39. 7 j 67.8 tbioesterase 

I ; |Rvl847 ! i 


■ {Mycobacterium c , i 
214 i 3477 1 j 210869 ; 212344 1476bp gp; 283859! tuberculosis H37Rv ! 71. 13 88.3 »-P h <>sphogluconate ; 

1 iRv1844c. gnd i dehydrogenase 


Mycobacterium 

215 3478 : 1 213199 212465; 735bp gp: Z75555I tuber cu 1 osis H37Rv 34. 3 66.1 ABC transporter 
! {Rvl348 


m , jStreptonyces B ! 
216 ! 3479 1 213355 ; 214698 ; 1344bp if?' „ 0 jcoel icolor cosmid 49.8 75.3 -^AD-box 

.AL021529 ! 10A5 . sc10Aa2Sc helicase ■ 
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m 1-10* 



to 
« 


£918 
ft) 


r/y< 

rm 


! 

(nt) j (nt) 


ORF* 
(nt) 


db ^y5=- 




Pi— 14! Sttttt 

00 j (30 


mm 


217 


: 

3480 




214772 j 215890 


1M9bp 


'Mycobacterium 
gp: Z83859!tubercu1osis H37Rv 
:Rv1842c 


82 


52.5 Jnenbrane protein 


218 


3481 | 1 


215952 ! 216152 


201 bp 


gp: 




1 


219 


3482 




216152 j 217213 


1062 bp 


(Mycobacterium i 
gp: 283859 itubercul os is H37Rv • 45.9 
Rv1841c j 


76.2 jnenbrane protein 

i 

..i 


220 ! 3483 




217404 i 217312 


93bp 


; i 


I 


221 i 3484 




217189 ! 218118 


930bp 


• 






222 


3485 




218186 1 219634 


1449bp 








223 


3486 




220197 ; 220060 


138bp 






224 


3487 




219745 220254 


510bp i i 




225 


3488 





220876 220343 

■ 


534bp 


iMycobacteriun ! 
finnocno leprae cosn id ; 73.8 86.9 
AL008609 :B178S; BLC b, 788 .33 C ; 




j 226 


3489 




221808 : 221098 ! 711bp 


iMycobacteriun | 

fifMiPisno -leprae cosn id ! 29. 6 65,2 
AL008609 i 8178 g ; BLCB1788 .34 C 


227 j 3490 

! ! 




: <m- iMycobacteriun 
222497 221742 : 7 56 bp ff™™ leprae coso id 42. 7 74 5 = 
.AL008609 . BUM; BLCB178 8.35c 


228 j 3491 : 1 

! 


iMycobacteriun 

223086 222658 429bp ;gp: Z78020: tuberculosi s H37Rv 66.4 84. 2 , 

Rv1827 


229 ! 3492 : 1 j 223697 - 223801 105bp 


i 


! 

: 230 1 3493 ! 1 

; i i 


225517 223229 2289bp 


Mycobacterium | 
gp: Z78020 tuberculosis H37Rv 55.3 7a 8 Itranslocase 
Rvl821. secA 


: 231 


3494 i 1 


225422 225580 ; 159bp gp: 


i 1 

ZS2 

i 


i 

3495 | 1 


:Archaeoglobus | 
2 «6«9 .mbpjj^ ^'f^^" 49 fit 63.8 j 

j 'complete genone | 


233 


3496 ! 1 


226693. 227279 3 87 bp igp: L20251 E. coii purU 314 56.2 


fornyl tetrahydrofol 
ate hydrolase 


: 234 i 3497 j 1 


227291 226872 ! 420bp ! 




: 235 j 3498 : 1 


227528 227713 186 bp i 










< 236 > 3499 i 1 


228780 228691 90bp ; 




i : 
237 < 3500 1 

f 


228160 229707 1548bp 


gp: 

AL109663 


Streptaayces 

coelicolor cosnid ■ 35.7 
4A10; SC4Aia04c 


66.8 


Na+/H+ antiporter 


238 


3501 ; 1 


230513 229710 804bp 


gp: M77129 


E coti luxH 39.7 ; 73.2 


unknown 


: *» 


3502 ! 1 

j , 


232321 230555 1767bp 


(Mycobacterium | 
Icn-»77To 'smegmatis fxbA 40.0 : 71.0 
AF0277T0 {partial cds I 


ABC transporters 


! 240 


3503 : 1 


233874 232321 1554 bp jgp: U2 1300 istri^tetA* 10 j 29. 7 j 60 1 


ABC transporter 


' 241 


3504 j 1 | 233853 234770 918bp 


Mycobacterium 
fiMifl.ii {tuberculosis H37Rv 36.2 67.2 
AL021841 |Rv3342 j 


i 


242 


3505 1 i 234785 2352B2 496bp 


gp: ! 




243 


3506 : 1 . 235360 ; 236025 666bp igp: 




244 


1 j i j Mycobacterium 
3507 j 1 { 237742 236114 i 1629bp gp: Z98268i tuberculosi s H37Rv 62. 7 65. 0 
i ! ! !Rv1713 


GTP-binding 
protein, 


245 


■ Mycobacteria ; 
3508 , 1 238449 237742 708bp igp: Z98268 tuberculosi s H37Rv 58.2 \ 79.5 
j 1 Rv1712, cmk 


Cyt idyl ate kinase 
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(« 


££) 


T/f< 


(nt) ; <nt) 

: 


0RF« 
(nt> 


db 




mm 


] 

mm 


246 


3509 


— _ — 


239408 I 238449 


960bp 


gp: Z98268 


Mycobacterium 
tuberculosis H37Rv 
Rv1711 


6a 3 


85.5 




inn 

<33 IU 




239887 ■ 240036 


150bp 












1 

J3I 1 




240086 : 239511 


576bp 


gp: Z98268 


Hycobacter ium 
tuberculosis H37Rv 
Rv1710 


59. 1 


sa 6 


249 


3512 




240977 240111 ! 867bp 


gp: 010496 !L coli sseA 


36.8 


68. 2 Enhanc etnent of 

serine-sensitivity 


250 


3513 




241216 i 241776 i 561 bp 


gp: i 




1 


251 


3514 




242966 ! 241992 ' 975bp 

i 


(Hycobacter ium 
gp: Z98268! tuberculosis H37Rv 
jRv1709 


62.0 


i 

81.6 


252 


3515 




243917 


243042 j 876bp 


gp* U0002li" yCObaCteriuiD 

gp. wuu*i. |eprae C0S(Qid L247 


70.9 


involved in plasaid 
gj | repl ication and 

nitrogenase iron ; 
proteins ' 


253 


3516 




244534 


244442 93bp ! 




254 


3517 




244363 


■ 245892 1 530bp |gp: 1157437 


Streptomyces 
fradiae tlrC 


30.5 


SQ 7 ty'osin resistance ■ 
-protein | 


25S 


3518 




i 

246826 245915 \ 912bp jgp: Z98268 


Mycobacterium j 
tuberculosis H37Rv : 56.3 
Rv1701 ; 


7C c , integrase/recoabina ' 
765 se j 


256 ; 3519 

i 




- 

247500 i 246826 ; 675bp 


gp: Z98268 


Mycobacterium 
tuberculosis H37Rv 54.5 
Rv1700 


748 ; 


257 | 3520 


1 1 249174 

j 


247S13 


1662 bp 


gp: U88301 


; 

Mycobacterium bovts . 7 . , 
pyrG ; 7SL3 


CTP synthetase, I 
UTP-ammonia ligase; : 
89.7 glutamine 

aoidotransf erase 
class 1 


258 


3521 1 1 250540 


249578 


963bp 


gp: Z95117 


Mycobacteriua { 
leprae cosnid i 31. 5 
B1351;HLC1351. 10c 


69.5 


259 


3522 ' 1 i 251743 

i 


250553 


1191 bp 


gp: Z95117 


Mycobacterium j 
leprae cosm id 42,4 : 716 j 
BUSt; MLC1351. 11c . ; 


260 


i i ' 

3523 . 1 ! 253584 j 251806 j 1779bp 


(Mycobacterium ! 
gp: Z98268I tuberculosis H37Rv 50.3 { 75.3 
|Rv1696, recN 


ONA repair protein 


261 


i ! . i SNycobacterium 
3524 1 j 254628 ' 253669 | 960bp jgp: 298268 1 tuber col osi s H37Rv 58. 1 8a 2 
I i iRv!695 


i 

1 


} '' ! '' - ! 
262 ! 3525 1 I 255449 j 254631 j 819bp gp: X98295 

1 ! j : 


Streptomyces j 

coel icolor cosmid 62.4 : 77.4 

l51;SCI51.22c \ 


similar to j 
haeaolysin j 


263 j 3526 1 255655 i 255494 ! 162bp ; i I 


264 


3527 1 ; 256645 


f ;St reptomyces |4- j 
255662 984bp ffinno J ,o eoel icolor cosmid 42.4 70.3 ini t ropheny Iphosphat : 
AL109848 , 51:SCI51 . 28c | a$e 


265 | 3528 1 < 258012 

! 1 i 


[Mycobacterium 

256660 1353bp gp: Z98268 tuberculosis H37Rv j 44. 9 68. 9 er y™ rono1 ,fl « 

'Rv1691 I synthase, nodules ; 


I 266 { 3529 1 ! 261443 


261568 j 126bp gp: 1 i 1 


! 267 I 3530 1 i 261 S65 


261660 ; 96bp gp: 


! 


t 268 j 3531 1 i 263358 


263453 ! 96bp gp: 


i f 


! 269 i 3532 1 ■ 264301 264765 j 465bp gp: i 
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as ;^(7^ 
m 


Trr< 
*"E 


(nt) 


(nt) 


0RF& 
(nt) 


db 




PO-ISfc 
CD 


stats 

(X) 




i 

270 j 3533 




266144 


264885 


iHycobacter iua 
1260bp ; gp: Z98268[ tuberculosis H37Rv 
iRv1689 


eq \ Afl fi Tyrosyl-tRNA 
69.3 88.6 $ynthase 


271 : 3534 




266360 


266175 


186 bp 


gp: Z98268 


Hycobacter iua 
tuberculosis H37Rv 
Rv1689 


59. 3 75. 9 




272 * 3535 




266925 


267020 


96bp 


gp: 






273 : 3536 




267011 


266400 


612bp 


gp: 






274 ! 3537 




267828 


267001 


82Bbp 


gp: 






275 i 3538 


2 | 4 


582 


579bp 


gp: Z99108 


Baci II us subtil is ; Ati R „ , ! 
yfiE ; 40.6 . 72.2 , 


! 276 3539 




632 


3181 


2S50bp 


gp: Z73902 


Hycobacter iun ' 
tuberculosis H37Rv ; 48.3 73. 8 l8 ' yco « en 
Rvl328, glgP ! iPhosphorylase 


277 : 3540 




3304 


3579 


276bp gp: 




278 3541 




3765 


4100 


336bp gp: 


i i 


279 3542 




! 

5365 | 4103 


,263b " &sis 


Streptonyces 
coel icolor cosnid 
D17;SCD17. 07c 


45.4 


j thermostable 
71.4 'carboxypeptidase 
i (EC 3.4 17.-) 


280 3543 




6740 | 5415 


1326bB i«001754 


Thernotoga naritina 
section 66 of 136 


29. 9 


57. 1 ! 


281 3544 1 2 


6726 | 7166 


441 bp igp: 






282 3545 ; 2 ' 8389 j 7169 

; s i i 


1221bp 


gp: 

AL03516I 


Streptonyces 
coel icolor cosnid 
9C7; SC9C7. 02 


38.6 


64 7 


; 283 3546 j 2 i 9055 


10431 


1377bp 


gp: X72855 


Cg.ut-icuagdhA j 10O j 100 ^Xenase J 


j 284 3547 


I 

2 | 12008 


10479 


1530b * £034355 


Streptonyces 
coel icolor cosnid 
D78:SCD78. 14, 
cydCa 


29 


r — 

61. 7 ABC transporter 


' 285 3548 


2 i 12365 


12460 


96bp gp: 








286 3549 




13651 j 12008 

i 


1644bp gp: D88688 


Barophi 1 ic 
bacterium DNA for 
pressure regulated 
cluster gene 


24 6 


58. 9 
77. 7 


pressure regulated 
cluster gene 


J t 
287 3550 2 j 13845 

1 1 


14633 


789bp igp: Z74697 


Hycobacter Sum 
tuberculosis H37Rv ; 50.4 
Rv2927c ' 


■ 

i 


! ! 

288 3551 j 2 I 14734 


15267 


i 

534bp Igp: Z74697 
1 


Hycobacter iun i 
tuberculosis H37Rv 35. 8 i 62.5 
Rv2926c I 


1 


289 3552 j 2 j 15267 


16007 


1 

741 bp 'gp: Z74697 


Hycobacter iun 1 

tuberculosis H37Rv 56. 0 ! 76.1 RNase 111 

Rv2925c 


290 3553 




15913 


16860 


948bp 


IHycobacter iun , „ „■ ! 
gp: Z74697! tuberculos i s H37Rv : 54 1 75. 9 *or«midopjri«idine | 
iRv2924c i ~ dna Klycosylase 


i 

291 3554 


■ 

j 

16867 ! 17481 615bp 


gp: 

fo roam id op 
yrioidine- 
dna 

glycosylas 
e 


0. no do s us gepfi 


: 
i 

46.8 j 76.6 

i 




292 3555 1 2 18041 17952 90bp 


gp: 


-Mycobacterium j 1 
293 3556 2 18961 18044 918bp gp: Z96801 j leprae cosnid L581 ; < 40. 84 71.0 Membrane protein 

HLCL581. 28c ; ! 
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SS 1 — 13 ^ 



as 
sac 


E5qg 
**(7S; 
re) 


Xt74 j 

re mm 
nm\ (nt) 

i 


(nt) 


ORFfi 
(nt) 


db ^vJ- 




CO 


j 

mm* 

j «, 




294 


* 3557 


2 


18965 


19822 


858bp 


SP: 

AL031541 


Streptonyces 
coel icolor cosnid 
135; SCI 35. 38c 


30.3 


i 

59.6 




transcriptional 
regulator 


295 


: 3558 


2 


19915 


21768 


1854bp 


gp: 


i : ' 


296 


3559 


2 


22081 


25545 


3465bp 


gp: Z74697 


Mycobacterium 
tuberculosis H37Rv 
Rv2922c sac 


MR C 




chromosome 
segregation protein 


297 


3560 


2 


25571 

4 


29063 


3393bp 


KP: 

AF1 16463 


Streptonyces 

I incolnensis wdlA 


27.7 




48.9 


regulatory protein j 


298 


3561 


2 


29633 

I 


31414 


1782bp 


gp: 274697 


Hycobacteriun 
tuberculosis H37Rv 
Rv2921c ftsY 


01. U 


H e. o 


eel 1 division ; 
protein j 


; 299 


3562 


2 


i 

31658 ! 

! 


33019 


,J62bp SilOJ19 


Corynebacterium 
glutanicuo antP 


ton 
lull 


100 


1 ov af f i n i ty j 
amoni uo uptake j 
protein : 




3563 


2 


33072 ' 




35ibn ;gp: Xorynebacteriun 
" ,DP AJ010319 Blutamicun glnB 


100 


100 


signals cellular ' 
nitrogen status ! 


301 


3564 


2 


33458 ! 


33042 


417bp 


gp: 










302 


3565 


2 


33432 j 


35507 


2076bp 


gp: {Corynebacterium 
AJ010319 iglutanicum gtnD 


100 


100 


H 

uri di lylyl transfers 
se, ur idi 1 y ly 1— 
i removing enzyae 


303 


3566 


2 , 


35589 


37229 : 

| 


1641 bp 


ittycobacter turn 
gp: Z74697 -tuberculosis H37Rv . 
Rv2916c, ffh 


69.0 


84.4 


; signal recognition 
jparticle protein 




| 






i 






Pyrococcus 








304 

i 


3567 

i 


i 

2 j 


37272 


38183 | 


912bp 


gp: horikoshii 0T3 
AP000004 ; genomic DMA. 

i777001-994000 nt 


40 


69 




\ 

\ 305 


3568 


2 


38183 


39049 \ 


867bD !"093787 j 


Streptococcus 
agatactiae cylB 
gene ctuste 


26. 5 


69. 1 


jABC transporter 


306 


3569 


2 i 


39650 ; 


39075 ! 


576bp ! 


gp: 








i -- 1 

j 


307 


3570 


2 ; 


39825 i 

1 
t 


40358 


534bp : 


ittycobacter iuo 
gp: Z74024;tuberculosis H37Rv 
!Rv2909c rpsP 


65.6 


82. 2 


iribosomal protein 
:si6 


308 : 


3571 


2 [40783 : 


40436 


348bp i 


gp: [ 










309 


3572 


2 ! 

1 


40703 ; 


41425 j 


lifycobacterius 
723bp gp: Z97369j leprae cosmid B250; 

IHLC8250. 34 


52.3 


72. 1 




310 


3573 


2 • 


42075 ; 




648bp igp: ' 








311 


3574 

i 


2 ' 


42039 | 


42977 


liycobacteri uro 
939bp gp: Z74024; tuberculosis H37Rv 

!Rv 2906c trod) ! 


55.2 


71 9 


i 

trna o1C j 
methyl transferase 




3575 ! 


2 


42977 ! 


43666 = 


6 90 bp 


i 








f 


313 j 


3576 i 


2 


43670 


44062 | 


3 93 bp gp: 










3577 ! 


t 

2 j 


44636 


45886 ■ 


inr,. gP: 

1251bp AF031417 


Pseudononas put i da 
ttgB 


38. 5 


66.8 


3-carboxy-cis, cis- 
ouconate 
; eye loi some rase 




3578 


2 


47268 


47134 : 


135bp =gp: 


! 






316 I 


3579 


2 


45992 


47419 


iBaci i (us subti lis 
142 8 bp .gp: Z991 08; complete genome 
' -(section 5 of 21) 


52.0 : 


81.8 


2- 

oxoglutarate/nalate 
: trans locator , 


317j 


3580 


2 


47409 i 


47314 ! 


96 bp : 


bp: 










318 • 


3581 


2 


47446 : 


48426 ; 


981 bp igp: Y09476 B. subti lis DegA 


27. 7 


66. 3 





j 319 ! 3582 L , — 

I L_ L 



48440 50713 2274bp ' : f?L Am7 coel icolor cosraid 
____ ;* LUW «" i5F2A;SC5F2A. 26c 



62. 9 



84. 



- transcriptional 
accessory protein 
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(tt 




Vst< 

»e 


mm I m± 

(nt) | (nt) 


! 

W • 


i 


00 




320 


3583 ■ 2 


52115 ■ 50982 


1134bp 


gp: Z95150 


Mycobacterium 
tuberculosis H37Rv 
Rv3116, soeB 


317 


\ involved in 
67.7 aolybdopterin 
eetabol isn 


321 


3584 


; 2 


52839 : 52060 

; 


780bp 


gp: 

AL109661 


Streptoayces 
coelicolor cosoid 
6E10; SC6E10.O3. 
thiG 


68. 3 


86.2 


thiazole 

biosynthesis 

protein 


322 


3585 


2 


53083 


52844 


240bp 


gp: 

AL109661 


Streptoayces ! 
coelicolor cosnid , 59.5 
6E10; SC6E10.02 


8912 




323 


3586 


2 


54176 


S30S5 


11 22 bp 


gp: 

AL 109661 


Streptoayces 

coelicolor cosaid : 35.0 
6E10;SC6E10. 01 


65.8 


oxidoreductase 

i 


324 


3587 


2 


55042 j 54176 


867bp 


gp: 

AE000960 


Archaeoglobus 

fulgidus section ; . 
147 of 172 of the 3 * 0 
complete genone 


67.0 


i 


325 


3588 j 2 


55156 j 55539 

i 


384bp 


gp: Z74024 


Hycobacteriun 
tuberculosis H37Rv 
Rv2904c rpIS 


i 

78.8 j 89.4 


50S ribosooal 
protein L19 


326 


3589 | 2 


57077 : 56007 


1071 bp .'gp: Z99108 


Bacillus subtil is 

yfir 


29.8 j 6&4 j 




3530 ! 2 , 57022 i 57117 


96bp 








! 328 

i i 


3591 I 2 

i 


57127 57912 ; 786 bp 


'Mycobacterium 
gp: Z97369' leprae cosairf B2S0; 

HLC825a 39. lepB 


i 

4a 6 j 74 7 

1 


signal peptidase 1 


: 329 I 3592 ! 2 57942 57151 


792bp 


i ! 




i 

330 i 3593 


2 j 57942 : 58607 

! i 


Mycobacterium 
666bp gp: Z74024 tuberculosis H37Rv 
Rv2902c rnhB 


56.7 1 8a 6 


ribonuc lease HI 1 [ 


331 3594 


2 | 58607 ; 58909 | 303bp 

( ! = 


' Mycobacterium 
gp: Z74024| tuberculosis H37Rv ' 
!Rv2901c '■ 


68. 3 96.0 


1 

i 


332 • 3595 


! 

2 ; 59232 59597 366bp 

; i 


Mycobacterium 
gp: Z74024 1 tuberculosis H37Rv ! 41.9 71.8 
|Rv2901c j 


1 

1 


333 i 3598 


! 

2 i 59467 ; 61107 I 641 bp 

i i 


1 

gp: Z74024 


Mycobacteria £ \ 
tuberculosis H37Rv ! 46. 6 75. 8 j 

Rv 2897c, yifB ! ! j 


334i 3597 2 i 61765 f 61861 : 117bo 






i 

335 


3598 


i ! 
2 1 61107 ' 62015 909bp - 


gp: Z74024 


Mycobacterium 
tuberculosis H37Rv 
Rv2896c 


43.5 


71. 1 1 


336 


3599 


2 61960 ; 62055 . 96bp gp: 






337 


3600 


2 62191 : 62289 i 99bp gp: 


j 


338 


3601 


\ j Mycobacterias i. . t . 
2 62404 , 63411 M 008 bp gp: Z97369| leprae cosnid B250; ! 5a 5 1 75. 6 ■ ' nte « r «e/recombina 

IMLCB25Q.62, xerC ; i* e 


; 1 illycobacteriua > 
339 i 3602 2 • 63917 63414 - 504bp gp: Z74024! tuberculosis H37Rv 45.9 66.7 
; i 1 Rv2891 I 


1 : ! j 

340 3603 2 , 64288 . 65103 j 816bp : gp: Z74024 


Mycobacterium j 

tuberculosis H37Rv = 70. 1 i 88. 3 30s r ! D0 « Ba ' 
Rv2891, rpsB protein s2 | 


1 | — — t— i — 1 — ! * 

341 | 3604 2 : 65347 . 66171 825bp gp: Z74024 

! ; t : : = : 


lycobacteritna 

tuberculosis H37Rv 164.4' 85.1 elongation factor ; 
Rv2889c tsf i ! tsT 


342 : 3605 2 ; 66180 1 65320 ! 861bo : \ 
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mm 
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m 


1 Xn4 

| rm 
- si* 


(nt) 1 (nt) 


(nt) ; db ^* J * 
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«tttt 
(*> 




343 


3606 


2 


66477 , 67238 


762fap gp: Z74024 


tuberculosis H37Rv 
Rv2883c, pyrH 


75l 1 ; 92. 7 


urtdylate kinase 


i 

' 344 

| 


; 3607 


; 2 


67334 < 67888 j 555bp gp: Z 740 24 


Mycobacterium 
tuberculosis H37Rv 
Rv2882c. ffr 


6a 5 88. 6 


ribosome recycling 
factor 


345 


3608 


2 i 68049 68939 I 891bp gp: Z74024 

: ! 


Mycobacterium 
tuberculosis H37Rv 
Rv2881c cdsA 


5a 5 77. 7 


phosphatidate 

cyt idyly I transferas 

e 


346 


j : 1 ! 

3609 | 2 j 69530 { 69033 j 498bp !^L022121 


Mycobacterium 
tuberculosis H37Rv 
Rv3760 


44. 3 77. 3 




347 


3610 2 


69623 70720 


1098bp ^031035 

j — . 


Streptonyces 
coel i co lor cosaid 
6A9; SC6A9.22C. 


6a 1 79. 2 

i 




| 348 


3611 


2 


70914 - 71768 


855bp ;Sooi747 


Thermo toga naritima 
section 59 of 136 


3a o 


75.9 i 


349 


3612 


2 


72310 71975 


336bp gp: X73124 a subtil is ipa-31r 26.6 


56.6 : 




3613 


2 


71772 73349 


1578bp gp: Z74024 




351 


3614 


2 


73852 : 73412 


441 bp gp: 


I 


352 


3615 


2 


73448 ; 73927 


480bp gp: 


: : 1 


<J3* 


: 

3616 2 


74096 75271 


■Mycobacterium 
1176bp gp: Z74024itubercu!osi$ H37Rv 61.2 
!Rv 2870c 


i 

80. 2 

■ 


354 


3617 2 


75294 ; 75743 


iMycobacter inn 
450bp ffnnoon. tuberculosis H37Rv \ 5a 4 
AUHJ8BB3 ; Rv2 870c 


7g g integral Membrane 

protein j 

.. .... .. i 


355 


3618 ; 2 


-Mycobacterium 

75679 76506 j 828bp iffAnflOM tuberculosis H37Rv 38.5 
jAL008883 j Rv2869c 


7a 9 : | 


355 


3519 \ 2 

\ 


: {Mycobacterium 

76593 77825 ! 1233bp !??7inaQfi* [tuberculosis H37Rv 
| |AL008883 | R¥28figCt gcp£ 


82.6 


g3 g essential gene of 
unknown function 


357 


3620 ■ 2 


79111 : 78422 


! IMycobacter ium 
630bl> jE.021999 l*^ Ul ° SiS H3?RV 


36. 7 


7 « 6 ABC transporter, 

ATP-binding protein 


358 


3621 2 j 80086 : 79120 


9S7bp i 








359 


3622 2 


80591 < 80385 


207bp : , 




360 


3623 


2 


80990 80787 


204bp ! 


! ' 


361 


3624 


2 


80179 81327 


j 

1149b > 1^161327 

' 1 


Corynebacterium 
diphtheriae chrS 


32.2 


histidine kinase, 
fi » * heme sensor protein 
of two-component 
system 


362 


3625 ; 2 


81327 81956 


630b > ^61327 


Corynebacterium • A 
diphtheriae chrA | 


response regulator 
74. 3 of two component 
system 


363 


3626 2 - 82120 82010 


lllbp ! 




364 


3627 


Mycobacterium 1 : . .... 
2 s 82014 83879 186 6 bp Ituberculos is H37Rv \ 40. 6 i 71.5 Penici 1 1 in binding 

AL008883 | Ry2864c , ; protein 


365 1 3628 

i 


iMycobacter ium ■ i *•.•-- * 
2 ! 8393S j 84816 | 8 82 bp „ tuberculosis H37Rv 69. 8 j 85.4 "ethion.neaminopept 
! 1 j AL008883 jRv286lc ^ Bap . j idase 


366! 3629 


2 : 85547 ; 84819 ! 729bp j i { 


367 3630 


2 j 86036 ! 85680 • 3 57 bp | ! 


366! 3631 


2 i 86568 j 86095 : 474bp ; j | 
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SE 


E5W 
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SStt 

(nt) 


i*ih 

(nt) 


(nt) j db ^ J ^ 




(» 




369 


3632 


1 \ 68310 


86865 ' 1446bp 


gp: Z95207 


Mycobacterium 
tuberculosis H37Rv 
Rv2855, gorA 


53.4 


77.8 


Glutathione 
reductase 


370 


3633 


2 : 89423 

; 


88401 


1023bp 


BP: Z95207 


Hycobacteriuo 
tuberculosis H37Rv 38.1 
Rv2854 


66.4 




371 


3634 | 2 B9713 


91311 


1599bp 


gp: 

AJ224946 


Corynebacteriua 1Q0 
glatanicun 


100 


L-Malate:qoinone 
oxidoreductase 


372 


3635 


: 

2 91541 


92458 


918bp 


SP: 

AL049863 


Streptomyces 

coelicolor cosaid 33.6 
5H1; SC5H1. 10c 


61 1 


i 


373 


3636 


i 

2 93937 | 92516 

■ 


1422bp 


gp: 01 0248 


Clostridium 

perfringens genes 40. 9 
for 0RF2 


6a 2 


. 

phosphol ipase C 


374 


3637 


2 93950 


| j 
94741 1 792bp |gp: Z95207 

! 

! 
1 


j 48.2 

1 


76. 1 


Multifunctional 
enzyme, si ro heme 
synthase containing 
uroporphyrin-i i i c~ 
■ethyl transferase 


i i 
375 | 3638 ' 2 94920 


96020 1 llOlbp ;sp: Z95207 

i : 


Mycobacterium 1 
tuberculosis H37Rv ' 61.7 
Rv2850c 


82.7 magnesiuor-chelatase ; 




Mycobacterium 





376 . 3639 



96028 I 96786 j 759bp |gp: Z95207ituberculosis H37Rv 42.9 



}Rv2850c 



3640 2 ! 97S86 ■ 96789 ■ 7 98 bp jgp: Z36940|q jejuni hipO 



71.4 magnesi uo-chelatase 



i 377 



29.7 60.7 hippuricase 



378 i 3641 



Hr 



tHycobacteriuo 
97548 ; 99374 : 1827bp gp: Z95207 tuberculosis H37Rv 
i | \ Rv284Sc proS 



67.0 1 84 6 



profyl-trna 
synthetase (ec 
6. 1. 1. 15) 



379 ! 3642 



380^ 3643 



100287 



100518 



381 ! 3644 



99439 



99472 ! 616bp 
100402 j 117b7 



gp: 

AL02Z1Z1 



Hycobacteriuo 
tuberculosis H37Rv 
Rv3663c dppO 



59L8 I 85.3 



peptide transport 
systea ABC- 
: transporter ATP- 
jbinding protein 



100581 ' 1143bp ! 



382 | 3645 ! 

! 



t 



Mycobacterium 



2 i 101207 ! 100512 , 6 96 bp :fPi 99191 tuberculosis H37Rv 
<auizzizi Rv3663Ct dpp0 



62.2 : 84 6 



pep tide transport 

systea ABC- 
: transporter ATP- 
'binding protein 



383 ! 3646 



102238 : 101207 



1032bp ^ 2212? 



Mycobacterium 
tuberculosis H37Rv 
Rv3664c. dppC 



56.5 j 85.9 



pept idetransport 
.system permease 



384 ' 3647 ] 2 | 103157 j 102234 



924bp !AL022121 



Hycobacteriuo 
tuberculosis H37Rv 
Rv366Se, dppB 



65.1 87.8 



ipeptidetransport 
isystem permease 



385 


J 

3648 : 


2 


I ; 

: 104940 ; 103339 

i 


1602bp 


.Hycobacteriuo 

iir»9i9i tuberculosis H37Rv 
M-Uzzizi Rv3666Ct dppA 


: •» ! 


74 8 


ipeptidetransport 
isystem secreted 
jpep tide-binding 
[protein 


386 i 


3649 \ 


2 


; 106618 


105365 


12 54 bp 










387 \ 


i 

3650 


2 


1 106235 

* 

j 


106768 


534bp 


Mycobacterium 
gp: Z95207 tuberculosis H37Rv 
:Rv2842c 


1 : 

34 9 


66. 4 


j 


388 | 

i 


3651 


2 


; 106790 




107800 


1011 bp 


Hycobacterium 
gp: Z95207 tuberculosis H37Rv 
Rv 2841c nusA 


I* 79 


84 5 


n-uti 1 izat ton 
isubstance protein 



[0 0 6 3] 



3 5 



£BH# 2000-3104456 



4#¥ 1 1—377484 

mi 7] 



^1-17* 
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TST4 

sis 


raw? \ «it 

(nt) (ot) 


ORFfi 
(nt) 




00 


(X) 


mm 


389 


3652 i 2 


108001 \ 108336 


336bp 


Mycobacter i un 
SP: Z81331 tuberculosis H37Rv 
Rv2840c 


44.4 i 67.9 ; 


390 


3653 : 2 


109415 109236 


IBObp 


gp: 




39! 


3654 ; 2 

i 


109091 111469 


2379fap 


Uycobacteriun 
gp: Z8133lUuberculosis H37Rv 
(Rv2839c infB 


70.0 


85.2 


initiation factor 
IF-2 


392 


3655 


2 


111680 : 112126 


447bp 


SP: 

AL035472 


Mycobacterium 
leprae cosoid 
BS96;MLCB596. 15. 
rbfA 


6a 0 


77.9 


ribosoae-binding 
factor A 


393 


3656 | 2 

i 


112135 : 113130 


996fap 


gp: ZB1331 


Mycobacterium 
tuberculosis H37Rv 
Rv2837c 


37.6 


72.0 





394 1 3657 ; 2 


113075 


114430 


1356bp !gp: Z81331 


Uycobacteriun 
tuberculosis H37Rv 
Rv2836c dinF 


51. 5 


7g - dna-daoage- 

inducible protein f 


! | 

395 , 3658 [ 2 ] 114517 


115320 


804bp 


Uycobacteriun) 

AL008967 s H37R * 
AL008967 Rv2795c 


48.6 


71.2 


i ' 1 

j 396 3659 : 2 1 115313 

i 


115963 


651 bp 


jMycobacteriuai 

fioi»Qfi7 ituoerculosis H37Rv 
AL008967 | Rv2794c 


! 

47.9 1 68.8 


i | ^Mycobacterium 
397 3660 ; 2 ! 117208 ! 116318 891 bp iffnnoocT tuberculosis H37Rv 
j i i .AL008967 jRv2794c 


51 7 - 7a 6 ! tRNA codification 
ienzyoe 


398 3661? 2 j 117240 \ 118262 1 102 3 bp :gp: 037967 56 7 79 * 1 ! FAD synthetase 
! j lannoni agenes gene 


! ! jliycobacter i un j , 
399 3662 2 | U83S5 i 119302 948bp j«^ M)9g jtuberculosi, H37Rv 35.2 65.4 j™™? 


! ! i 

400 : 3663 ; 2 | 119479 ; 119745 267bp 


(Mycobacterias 

fTonnocT ? tuberculosis H37Rv 78.7 93.3 
AL0OS967 i Rv2785Ci rps0 


. , _.. . , — 
30s ribosonal 
protein S15 


MM 

1 401 j 3664 2 \ 119991 

i i ■ i 


122249 j 2259bp 

: 


j 

jliycobacter iua j 
gp: : tuberculosis H37Rv j 69.9 
;Rv2783c gpsl 

i ! 

i 1 


87.6 


guanos i tie 
pentaphosphate 
synthetase and 
polyribonucleotide 
nuc 1 eo t i dy 1 transfer 
ase 


; 402 ! 3665 2 ; 123066 ! 122368 


699bp 


. 4 - * 


403 | 3666 2 \ 122813 j 123076 


264bp 




404 ; 3667 2 ; 123247 123990 


744bp 


.... jo 1M Idihydrodipicol tnate 
gp: X67737;C glutaoicun dapB : 100 100 | ref j uctase 


405 3668 2 124045 1 124794 ! 7 50 bp 

! j i 


dapB-dapA j 

fSicn, ii nt6 :f?- C \ e ll C n ^ 99. 2 99.6 lunknown 
Z21502 'hypothetical 2a 0 ; 

kd protein 1 


406 j 3669 2 124989 j 125900 ! 912bp jgj^ j^ Ct ° fena€ntUn \ 100 100 |dlJl»jjrodIpicolin.t. 


407 3670 , 2 125906 | 128059 j 21 54 bp jgj>: X95649IC. glut ami cum 0RF4 ! 98 764 99. 073 


i | ! jstreptonyces 
408 : 3571 : 2 128157 128789 ; 6 33 bp : ?? noMM Icoelicolor cosoid 33. 3 ; 61 

i S AL096884 %C4 ^ u j . 


i . 'Mycobacterium 
409 1 3672 . 2 128858 130273 j 141 6bp gp: Z94723 ! tuberculosis H37Rv 
|: I Rv2748c ftsK 


47 9 • C7 i integral oeabrane 
| Z7 Z : 57 *' jprotein 
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WW 


Kit 

inu 


DRF& 


db 7yf 




00 


tt> 




410 


3673 




130321 


131886 


1566bp 


gp: Z94723 


Mycobacterium 
tuberculosis H37Rv j 75.4 
Rv2748c ftsK 


9a 5 




411 


3674 




132188 


133381 


1194bp 


gp: 

AL035591 


Streptoayces 

coelicolor cosaid 48. 2 
C54;SCC54 23c j 


76. 5 


probable integral 
aembrane export 
protein 


412 


3675 { 2 


133865 


133581 


285bp 


gp: 






413 


3676 | 2 


134038 


134661 


624bp 


gp: 

AL031031 


Streptoayces 

coelicolor cosaid : 47.6 
7C7;SC7C7.08 t pgsA 


75, 7 


phosphat i dy 1 gl ycero 
phosphate synthase 


414 


3677 : 2 

1 . 


134668 


135183 


516bp 


gp: 

AL031031 


Streptoayces 

coelicolor cosaid : 43.2 
7C7; SC7C7. 09 


72.2 


competence damage 
induced proteins 


41S 


3678 ; 2 


135232 


135564 


333bp 


gp: 

AL008967 


Mycobacterium 1 
tuberculosis H37Rv j 54 2 
Rv2745c ! 


7a 3 


regulator 


416 


• 

3679 2 


135797 


136624 


828bp 


i Mycobacterium j 
linnflcuT i tuberculosis H37Rv | 72. 5 
AU * 08967 jR»2744c ! 


89L6 


ant igen 


417 


3680 i 2 i 136636 


135788 


849bp 










418 


3681 2 ; 137314 


136706 


609bp 


gp: 

AB017508 


Bacillus tialodurans ! - 
ybaF ; 246 


61.4 




419 


3682 . 2 | 138012 

* i 


137314 | 699bp jj^^ 


Bacillus nalodurans \ , n 0 ! . 
ybaO j 39 9 i 714 


ABC transporter 

(ATP-binding 

protein) 


420 


3683 


2 : 138731 


138039 j 693bp j**^ 


Treponema pa 1 1 i duo ; 39. 3 \ 65. 7 


! 


421 


3684 


2 ; 139553 


1 ■ ■ " ■■ ■ 1 

139786 j 234bp j-j^ 

i i i 1 


Mycobacterium 
tuberculosis H37Rv ; 4a 3 
Rv2738c j 


71.6 ; 


422 


3685 


2 ; 140064 


141191 j 1128bp igp: U14965 

i 


Corynebacteriun s 1QQ 
glutaaicua recA j 


100 t recA protein 


423 


3686 


2 • 141238 


141882 


S45bp ;5?020958 

i 


Streptoayces 

coelicolor cosaid - 35.4 
4H8;SC4H8.09, recX ; 


65.8 regulatory protein 

1 i 


424 


3687 


2 142865 


141921 


945bp 


X81191 iC glut ami cua gluD ; 99. 3 j 99.6 glutanate pernease 


425 


3688 


2 ; 143551 


142868 


684bp 


X81191 jt glutaaicua gluC ; 99. 6 99l 6 glutanate permease 


426 


3689 


2 i 144560 


143676 


; j glutteate 
885bp ijj" ai *C glotaaicua gluB i 100 \ 100 periplastic binding 
I" 9 i j IProtein ! 


427 


3690 j 2 . 145430 

i i 


144681 


{ gtutamate uptake 
750bp ;5? 110t C glut aai coo gluA '. 99. 6 99.6 systea ATP-bindtng 
r 81191 protein 


428 


) j i 
3691 i 2 ' 145748 j 147325 

i ! 


j Mycobacterium [ i 
1578bp jgp: Z98209; tuberculosis H37Rv i 67. 1 i 86.1 ; 
! ;Rv2733c | l 


429 I 3692 1 2 ■ 147332 1 148060 


j Mycobacteria ! 
729bp igp: Z98209 tuberculosis H37Rv 28. 3 : 65. 8 

! ;R»2732c j i . 


— i — ! — i ! 

430 ; 3693 i 2 149415 j 148393 


: 'Mycobacterias 
1023bp iff n „ 19n tuberculosis H37Rv ; 30. 6 ; 49. 3 
I*"* 22120 !Ry3876 i i 


431 j 3694 : 2 \ 150777 

1 ! i 


149419 


1359bp 


'Hycobacterion 
gp: Z98209 tuberculosis H37Rv 48. 7 75. 8 

.Rv2731 j j | 


432 | 3695 ! 2 1 150897 


151571 


67Sbp 


gp: ! 1 
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mm 


; rass 

; (nt) 


(nt) 


ORFft 
(nt) 




CO 


mm 

(X) 


mm 


433 


3696 


2 151594 

t 


152496 


903bp 


gp: Z98209 


Mycobacterium 
tuberculosis H37Rv 
Rv2727c miaA 


60.3 ; 80 


trna delta (2)- 
isopentenylpyrophos . 
phate transferase 


434 j 3697 


2 


152505 


: 153335 

! 


831 bp 


gp: Z98209 


Mycobacterium 
tuberculosis H37Rv 
Rv2726c dapF 


52. 9 72. 3 


diani nopieelate 
epi Be rase 


435 


3698 


2 


153874 ■ 153338 


S37bp 






436 


3699 


2 


154859 i 154074 


786bp i 




, 1 : 1 


437 


3700 


2 


155004 


156530 


1527 bp 


gp: Z98209 


Hycobacteriua 
tuberculosis H37Rv 
Rv2725c hfiX 


: 

62. 5 | 83.9 IGTP binding protein 

1 ; i j 


438 


3701 


2 


156574 


157860 


1287 bp 


gp: 

090737 


Escherichia colt 
ORF_IO:o228f4 


47. 5 77. 2 j 


439 


3702 | 2 


157885 j 158466 


582bp |gp: 






1 

, i 


440 


! 

3703 j 2 


159418 159152 


267b0 'aL009204 


Streptomyces 

coelicotor cosmid An - 7C . 
9B10;SC9Bia08c 4a ' f * 3 
ptsH 


phosphocarrier 
protein hpr j 


441 


3704 ; 2 M 61 672 159609 


2064bp jgp: Z99111 


Bacillus subtil is 3?9 6a9 


phosphotransferase ! 
system (PTS) | 
fructose-specific 
enzyme IIBC 
component 


442 37QS 2 \ 162661 161672 


: i 

9S0bp gp: M69242jX. canpestris fruK 34.9 S& 7 


1- 

phosphof ructok inase j 


443 3706 2 | 163322 | 163522 201 bp gp: ! 


! 


jStreptomyces 

444 3707 2 ; 163641 ; 162661 981 bp i"*' „ jcoe! icolor cosmid 34.0 64 1 
! ;AL096743 iI7;SC|7 _ 15 


transcriptional 
regulator 


445 3708 


2 1 163859 | 165562 1704bp ;^ u285 -Bacillus sp. gene 35.4 66.6 


phosphotransferase 
system enzyme 1 ! 


446 3709 


2 f 165589 j 165630 9 60 bp 






447 ] 3710 


2 ; 167365 


166589 777bp 


gp: 

AE000394 


Escherichia coli : „ , Cft 9 
0RF_f269 ' b8 * z 




448 ! 3711 j 2 168452 


167673 : 780bp 

* 


gp: 

AJ224870 


Streptomyces 53.8 79.1 !P utative sos 
clavuligerus dinR regulatory protein j 


449 3712 : 2 


169300 


169749 ; 450bp gp: Z96072 

i 


Hycobacteriua 

tuberculosis H37Rv 69.7 8& 3 ! 
Rv2718c j 


450 
451 


3713 j 


2 


173702 | 169797 j 3906 bp 

• ! : 


Streptomyces 

coel icolor cosmid 51.6 76.1 
D25; SC025. 28c 


ATP-dependent 
helicase 


3714 


2 

2 ; 

i 


173815 ! 174903 j 1089bp jgp: 




452 3715 


176003 [ 175023 \ 981 bp 

i 


M . tua^c^^ycobacteriuo avium 
**■ U18263 -ahpC 


alkyl 

hydroperoxidase C 


453 
454 


3716 


I . i ! Mycobacterium 
2 : 178686 : 176137 j 2550bp !gp: Z73966 'tuberculosis H37Rv : 32.9 59. 1 
! ;Rv2092c helY 


hel icase 


3717 j 2 | 179757 ; 


j 'Mycobacterium 
178801 ■ 957bp gp: Z96072- tuberculosi s H37Rv 
|Rv2714 


45.2 79 

27. 7 53. 6 


" — ! 


455 3718 I 2 j 179910 j 


iMycobacterium 
181232 1323bp gp: Z96072i tuberculosis H37Rv ' 
*v2712c j 


— — , 
• 



1456 3719 ; 2 181753 181235 519bp gp: Z49823l B ' !! ctoferaentuiD 1 99.4 99.4 W-»»«tose 4- 
1 j igalE ; epi mease 
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fs 1-20 wt 



mm 

/Mr 
(IS 

Sffi 

59) 


so | 


TJ74 

mm 


(nt) 


(nt) 


ORFfi 
<nt) 


db ~^*j = t 




(« 


(X) 


1 


457 


1 

3720 ! 

i 


2 


182222 


181692 


531 bp 


gp: Z49823 


B. lactofernentun 
galE 


97. 2 


91 ^ 


UDP-ga lactose 4- 
epinease 


458 


3721 I 


2 


182943 


182232 


717bp 


gp: L35906 


Corynebacter iun 
glutanicum dtxR 


98 7 


99. 6 


diphtheria toxin 
repressor 


459 


3722 | 


2 


184390 


183335 


1056 bp 


gp: Z49824 


B. lactofernentun 
sigB 


100 


100 


sigraa factor 


460 


3723 j 


2 


184888 


184457 


432bp 


BP: Z49824 


B. lactofernentun 
orfl 


97. 2 


100 




461 


3724 


2 


186479 


184905 


1575bp 


8P: 

AL035636 


Streptonyces 
coelicolor cosnid 
H5;SCH5. 08c 


33.5 


62. 2 


transferase 


462 


3725 i 


2 


186412 


186516 


105bp 








463 


3726 ; 


2 


| 

186979 j 187215 

! 


237bp 


gp: Z96072 


Hycobacteriun 
tuberculosis H37Rv 
Rv27Q8c 


i 

65.8 | 

■ I 


85. 5 




464 


3727 I 

j 


2 


187215 


188924 


1710bp 


gp: Z74697 


My co barter iun 
tuberculosis H37Rv 
Rv2917 


62.9 : - 


82. 0 




465 


3728 ! 


2 


189060 


189596 


537bp 


gp: 










466 


i 

3729 | 

i .1 


2 


189511 


191019 


1509bp 


gp: 

AF065404 


Baci 1 lus anthracis 
virulence plasoid 
PX0I; bltr-spolllC 
intergenic region 


23.8 : 


56. 3 




: 467 


3730 [ 


2 


193318 


191825 


1494bp jgp: Z49822 


B. lactofernentun 
sigA 


98. 403 


98 603 


signa factor 


468 


3731 

- 


2 


195028 


193799 


1230bp jgp: U44834 


Hycobacteriun 
tuberculosis ppgk 


54 4 : 


80. 6 


po lyphosphate 
glucokinase 


469 \ 3732 

) 

L X 


2 


194618 


195457 


840bp 


gp: Z96072 


Hycobacteriun 
tuberculosis H37Rv I 47. 0 
Rv27D1c suhB j 


73. 3 


probable extragenic - 
suppressor protein 


470 


3733 ! 


2 


195611 


195901 


291bp 


gp: Z96072 


Hycobacteriun 
tuberculosis H37Rv 
Rv2699c 


: 

58.0 ! 


81. 0 




471 


3734 I 


2 


196099 


196305 


207bp 






i 






472 


3735 i 


2 


196958 


1963B3 


576bp 


i j 


473 


3736 . 


2 


196997 


197443 


447bp 


:Hycobacter iun 
Z96072 tuberculosis H37Rv 
;Rv2697c. dut 


i 

64. 8 : 


84. 8 


deoxyuridine 5*- 

triphosphate 

nuc 1 eot i dohydro 1 ase 


474 


3737 


2 


.. 

197544 ! 198404 

i 
I 


861 bp 


gp: Z96072 


Hycobacteriun 
tuberculosis H37Rv 
Rv2696c 


r " ■ 

40. 1 


65. 9 




"475" 


"3738 * 


2 


198483 


198202 


282bp 


gp: 










476 


3739 




198484 


199719 


1236 bp 


gp: Z96072 


Hycobacteriun 
tuberculosis H37Rv 
Rv2689c 


41. 3 


69. 3 




477 

i 


3740 


2 


199872 


201779 


: 1908 bp 


Mycobacterium 
gp: Z96072! tuberculosis H37Rv 
Rv2682c dxs 


58. 3 ■ 


62. 0 


1-0E0XYXYLUL0SE-5- . 
PHOSPHATE SYNTHASE 


478 


3741 


2 


203226 


201847 


1380 bp 


gp: 

AL023702 


Streptonyces 
coel i co lor cosnid 
1C3; SC1C3. 16c 


43.5 I 


69. 3 


; 


i 

479 


3742 


2 


203692 


203069 


624bp 


gp: Z96072 


Hycobacteriun 
tuberculosis H37Rv 
Rv2680 


55.7 ! 


78. 6 




480 


3743 


2 


203965 


204660 




696bp 


gp: Z80225 


Hycobacteriun 
tuberculosis H37Rv 
Rv2676c 


55.2 ; 


77. 2 




481 


3744 


2 


_204782_ 


204678 


105bp 


gp: 
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EH 

ss 


mo 


T/74 


8B*ft 

(nt) 


Hit 

(nt) 


ORFS 

(nt) 


db 7yf 




CO 


Sftttt 

00 


mm 


482 


3745 


2 


205049 


205474 


426bp 












483 


3746 


2 


205639 


205232 


408bp 


gp: Z80225 


Hycabacteriua 
tuberculosis H37Rv 
Rv2G74 


713 


85. 3 




484 


3747 ! 2 


206892 


205639 


1254 bp 


gp:Z80225 


Mycobacterium 
tuberculosis H37Rv : 412 
Rv2673 


72. 8 


aenbrane protein 


485 


3748 ! 2 


207272 


207370 


99bp 


gp: 








486 


3749 \ 2 

! 


207636 


206941 


696bp 


gp: Z80225 


Mycobacterium 
tuberculosis H37Rv 32.6 
Rv2671, ribO 


64. 2 


bif unct tonal 

pyr inidine 

deaai nase/ reduc tase 

in pathway of 

riboflavin 

synthesis 


487 1 3750 1 2 


208013 


207678 : 3 36 bp 


gp: 






488 


3751 " 


2 


208413 


208069 ! 345bp 


gp: 






489 


3752 


2 


209075 


208644 ! 432bp 


gp: ! 


490 


3753 


2 ! 209093 


209398 i 306bp 


gp: 


491 


3754 


2 j 210398 


210309 i 90bp 


m 1 j j ^ ! 


492 


3755 


2 i 210751 


210876 ; 126bp 


gp: 1 


493 


3756 


2 


211060 212643 ! 1584bp 

j 


i ! 

X66078 C gl utaaicuo copl i 36.8 


for PS1 ; one of the 
59. 7 two major secreted 
.protein 


494 : 3757 


3 


1842 1672 j 171bp 


i 




495 : 3758 


3 


2172 2786 i 615bp 


1 , 1 


496 3759 


3 


2832 4238 ! 1407 bp 




497 3760 


3 


5236 5138 ! 99bp 


i ! 


j 


498 : 3761 


3 


7149 7883 j 735bp i 




499 : 3762 


3 


7903 7634 ' 270bp 




. 500 j 3763 


3 


7902 6447 * 546 bp i 






: 501 j 3764 


3 


8459 7896 S64bp 










! 502 | 3765 


3 : 8814 8647 : 168bp 






1 


S03 ! 3766 


3 ! 8477 ; 9562 1086 bp 


gp: 

AL034355 


Streptoayces 
coelicolor casaid 
D78; SCD7&30C 


38. 1 


618 j 


504 ; 3767 


3 \ 9915 j 12014 2100bp 


gp: Z95387 


Hycobacterioa 
tuberculosis H37Rv 
R<r2614c tfarS 


87.3 


R7 7 Ithreonyl-trna 
0 ' jsynthetase 


505 j 3768 

i 


: i ; 1 
3 ; 11962 ! 12660 ! 699bp igp: Z96801 


Mycobacterium 
leprae costnid LS81; 
MLCL581. 17c 


61.2 


85.3 l ois ( 5 *~ nuc,eos * , )~ 
tetraphosphatase 


t i i i ! 

! ; mycobacteria* 
506 3769 ! 3 12663 13319 I 6 57 bp jgp: Z96801 i leprae costnid 1581; 
! i HLCL581. 16c 

■ i i 


45.5 


; CDP-diacyl glycerol - 
j-glycerol-3- 
79. 5 ! phosphate 

jphosphat idyl transfe 
: rases 


j .Mycobacterium 


t 



507 j 3770 



13345 14307 j 963bp igp: Z95387 tuberculosis H37Rv 511 718 

















Rv2611c 








508 


3771 


3 


i 14592 


14383 "i 


210bp 


gp: 








— 


509 


3772 


3 


! 14311 


15393 : 

i 


1 083 bp 


gp: 

Z95387 


■Mycobacterium 

\ tuberculosis H37Rv 

:Rv2610c 


49.6 


74. 0 


• 

glycosyl transferase 

t 


510 


3773 


3 


i 15393 

-J ■ 


15854 | 

' h 


462bp 


Mycobacterium 
gp: Z96801 ; leprae cos mid L581 ; 
!NLCt581. 13c 


4a 9 

; 


67. 3 


icon tains PS00893 
rautT dona in 
jsignature 


511 


3774 


3 


| 16372 

! 


15899 ; 


474bp 


gp: 


! 


J 
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mm 
a& 

3D 




1 

sis 


(nt) 


Kit 

(nt) 


ORFfi 
(nt) 


db 




tt) | 00 


mm 


512 j 3775 

I 


3 


I 

' 16481 


17326 


846bp 


gp: Z95387 


Mycobacterium 
tuberculosis H37Rv 
Rv2605c tesB2 


SI. 3 


78.6 


acyl-coa 
thioesterase ii 


513 


3776 


3 


17599 


18351 


753bp 


gp: Z98045 


Mycobacterium 
tuberculosis H37Rv 
Rv2603c 


72.9 


92. 43 




514 


3777 


, 1 

3 


18502 


19164 


663bp 


gp: Z77724 


Hycobacteriuo 
tuberculosis H37Rv 
Rv2594c ruvC 


sa 9 


56.9 




Hoi 1 iday junction 
resol vase 


515 


3778 


3 


19207 


19824 


618bp 


gp: Z77724 


Hycobacteriuo 
tuberculosis H37Rv 
Rv2S93c ruvA 


48.8 


75l9 


Hoi 1 iday junction 
binding protein, 
hoi 1 iday junction 
dna he li case 


516 


3779 


3 


19834 


20922 


1089bp 


gp: Z77724 


Hycobacteriuo 
tuberculosis H37Rv 
Rv2592c ruvB 


75.6 


88.9 


Hoi 1 iday junction 
binding protein, 
hoi 1 iday junction 
dna he li case 


517 


3780 


3 


20974 




21336 


363bp 


gp: 

AL023591 


Hycobacteriuo 
leprae cosnid 
B1259;HLCB1259. 04 


48. 1 

1 


72.7 

i i 


1 


518 


3781 


3 


21607 


22833 


1227bp 


mycobacterial! 
gp: Z77724! tuberculosis H37Rv 
jRv2587c secO 


36.6 


66. 1 


protein-export j 
neabrane protein 


519 


3782 


3 


22848 


23537 


690bp 


gp: 




64. 7 


9a 2 




520 


3783 


3 

1 m ■ 


23543 


2453S 


993bp 


gp: Z77724 


Hycobacteriuo 
tuberculosis H37Rv 
Rv2586c secF 


51.6 


^ protein-export 
neabrane protein 

_ _ . i 


521 

— — — 


3784 


3 


24568 


24753 


186bp 


gp: 




522 


3785 


3 


25114 


26856 


1743bp 


gp: Z77724 


Hycobacteriuo 
tuberculosis H37Rv 
Rv2S85c 


31.4 


61.4 


lipoprotein j 


i 

523 


3786 


3 


26863 


27417 


555bp 


gp: 

AF038651 


Corynebacteriua 
glutaoicua apt 


99. 5 


jadentne ! 
100 iphosphoribosyl trans | 
ferase j 


524 


3787 


3 


27448 


29727 


AF0386S1 


Corynebacteriua 
glutaoicua rel 


99. 9 


99.9 : CTP ' 

ipyrophosphokinase 


525 


3788 


3 


30156 


29815 


342bp 


gp: 


i 




52S 


3789 


3 


30845 


30291 


555fap 


gp: Corynebacteriua 
AF038651 iglutaaicum 0RF4 


99.2 


100 




527 


3790 


4 


1260 


841 


420bp 








528 


3791 


4 


2424 


1561 


864bp 








529' 


3792 


4 


3786 


2989 


798bp 


530 


3793 


4 


4896 


3790 


IT 07 bp 


531 


3794 


4 


6182 


5184 


999bp 












532 ■ 


3795 


4 


7721 


8149 


429bp 










1 


533 


3796 


4 


8864 


8553 


312bp 












534 


3797 


4 


9030 


8842 


189bp 










i 

- - .. ... — i 


535 


3798 


4 1 


9530 


9048 


483bp 







1 


i 


J 


536 


3799 


4 


9781 


11703 


1923 bp 












537! 


3800 


4 


11766 < 


12878 


1 1 13bp 










— i 


538 


3801 


4 


13137 


14168 


1032bp 












539 


3802 


4 


14231 < 


13101 


11 31 bp 












540 


3803 


4 


14423 


15019 


597bp 












541 


3804 


4 


14532 | 


15719 


1188bp 












542 


3805 


5 


365 i 


589 


225bp 










— 1 


543 


3806 




656 j 


1549 


894bp 










! 


544 


3807 


5 


1813 \ 


1941 


129bp 










j 


545 


3808 


5 


2017 ! 


2490 


474bp : 
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m 1-23 m 



e« 

— en 

ftttc 

$y) 


e$9# 
*tov 

SB 


T/fA 


(nt) 


•Sit 

(nt) 


ORFfi 

(nt) 


db 7yf 




PI — 14 

CO 


MM* j mi* 
(X) j mm 


546 


3809 


5 


2527 


3279 


753bp 










547 


3810 


5 


3760 


3338 


423bp 








j 


548 


3811 


5 


3916 


4602 


687bp i 










549 


3812 1 5 


5317 


5781 


465bp 












550 


3813 


5 


5812 


6048 


237bp 












551 


3814 


5 


6102 


6782 


681bp 












552 


3815 


5 


6910 


7869 


960bp 










553 


3816 


5 


7930 


8082 


153bp 




1 ; j 


554 


3817 


5 


8100 


8579 


480bp 






555 


3818 


5 


8616 


9296 


681 bp 








555 


3819 


5 


9320 


9604 


285bp 








557 


3820 


5 


9604 


9729 


126bp 








558 


3821 


5 


9641 


10015 


375bp 






j 




559 


3822 


« 


10944 


11555 


612bp 


BP: Y08993 


A leal i genes sp. 
pKER610 in complete 
unit of mosaic 
mercury resistance 
transposon 


51. 6 77. 7 




560 


3823 


5 


11724 i 12728 


1005bp jgp: 


1 i 


561 


3824 


5 ! 13398 13874 


1 iStreptoayces j j 
477bp if A-r«icc coelicolor cosoid • 39.0 70.1 protein phosphatase : 
.AL079356 , 6G9 . SfXQ ^ 27 j | 


562 


3825 


5 ; 14064 14789 \ 726bp jgp: j i . 


1 

563 ! 3826 

! 


j e <sporu 1st ion 
5 | 14963 15700 j 738bp Ijg^, 'JSJSS * IH j 37 ' 3 66 8 |{£™ lptia " j 


564 1 3827 ! 5 i 17619 


17822 


204bp ! 


565 - 3828 1 5 


16318 


18989 


672bp ! 


566 3829 ! 5 


19984 


20352 


369bp | 


567 


3830 • 5 


23577 


21367 


' 221 Ibp 


gp: Theraotoga aarittaa Q : cq 7 1 
IAE001775 -section 87 of 136 • : w ' | 


568 


3831 > 5 


23763 


25508 ! I746bp j 


i 1 1 ! 


569 


3832 5 


25557 


25775 219bp i 




! 

570 i 3833 

L ] .__ 


5 


27082 


27201 120bp gp: X69104 


C glutaaicua IS3 

related insertion : 92.3 
element; 0RF2 j 


g7 . ! (S3 related 

-insertion element 


571 j 3834 1 5 

i 1 


27830 


i ! 

26937 894bp igp: X69104 

i 


C glutaaicua IS3 

related insertion ; 88l 3 

eleaent; 0RF2 • 


95.6 


IS3 related 
insertion element 


572 


j i 
3835 j 5 


28123 


27830 294bp igp: X69104 


C glutaaicua IS3 i 
related insertion | 71.4 88.8 
: eleaent;0RF1. 1 


IS3 related 
insertion eleaent 


573 


3836 : 5 


28113 


28220 i 108bp ; [ 


1 


574 


3837 5 


28357 


28449 i 93bp ; ; | 




575 


3838 


5 


31086 


30874 i 213bp : { 1 ! 




576 


3839 


, 5 


31951 


33249 i 1299bp ! 






577 


3840 


: 5 


33353 


35230 1878bp 


L j 

i 




578 : 3841 


5 


36114 


35335 780bp ! ! 


579 ; 3842 


5 


37629 


I 39512 j 1884bp !^42479 

; i 


Streptococcus i 
Itheraopbi lus res *a 9 \ en 1 

gene, 0RF2 and 0RF3 j z i cu - 1 : ( 
DBA : : 


580 1 3843 


5 ! 39537 


39866 ( 330bp ! 


j 1 : !- i 


581 1 3844 


5 i 39901 


43326 1 3426bp : 


j , ! ^ 


582 5 3845 


5 : 44707 


46545 ; 1839bp 




583 j 3846 


5 { 46672 


47046 375bp 




; 1 


584 j 3847 


5 j 47061 


47396 : 336bp ! 






j 585 ! 3848 


5 ; 47887 


47522 i 366bp i ! 



[0 0 7 0] 



ffilE# 2000-3104456 



1 1 — 377484 

[*2 4] 



Sgl-24 3c 



K»B1 

OS 

911) 
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Hit 

(nt) 


ORFfi 

(nt) 


db 




(» 


(» 


mm 


586 


3849 


: 5 


*tODU*# 


' 4Q191 


618bp 












5R7 

30f 


3850 


• 5 


40.197 
49 III 


> 4QCC^ 
| 4900 J 


537bp 


! 






CAR 


3851 


: 5 


J DC Oft 
49090 


t OUZlO 


528bp : ; * 






3852 


5 


901 If 


' 509/ 4 


798bp ; I ? 




590 


3853 


5 


51224 


■ 51595 


372bp 


i 










591 


l 3854 


5 


52238 


! 51663 


576 bp 


! 










592 


3855 


5 


52409 


j 53629 

! 


i 

1221bp |^ 21009 

t 


Mycobacterium 
tuberculosis K37Rv 
Jv0534 «KNA 


32.9 


48. 4 


contains PS00190 
ci toe rone C- family 
hene-b i nd i ng site. 


593 


3856 


5 


53668 


! 

i 55062 


1395bp 


' 

f 

tgp: 

'AF071081 


By co bacterium 
tuberculosis 
prol ine-rich tiucin 
bono log gene 


29.7 


45.6 

! 




j 594 


3857 


5 


55450 


[ 56043 


594bp 


8P: 






i 595 


3858 . 


5 


56247 


j 56426 


ISObp 


gp: 






i 596 


3859 j 


5 


56721 


57977 


1257bp 


gp: 


i 597 


3860 


S 


58074 


59927 


1854bp 


BP: 


1 

; 598 

s 
1 


3861 


5 


59952 


61916 


1965bp 


-Streptoayces 
!j n ,- ocl [coelicolor cos Did 
AL023861 13C8; sc3C8.27c clpA 


28.3 


sa 2 


dp protease ATP 
binding subuntt 


• 599 


3862 


5 


61941 


62414 


474bp 


gp: i i i : 


600 


3863 


5 


62509 


62664 


156 bp 


gp: ! ! 


601 


3864 1 


5 : 


62724 


65303 ! 2580bp 

1 

i i 


jllycoplasaa 
AEQ00O49 P ne "w>niae section 


26.8 


i 

' sa 4 


j 
■ 


602 


3865 


5 


65303 


66493 ; 


1191fap 


gp: 










603 


3866 : 


5 


66898 


67413 


516bp 


gp: 


604 


3867 


5 


67522 


67986 


465bp 


SP: 










605 


3868 


5 


68292 


69068 


777bp 


gp: 

1193187 


Arthrobacter sp 
ORFA 


35.6 


ibeta-ketoadipate 
c 7 - isucciny J-CoA 
jtransferase 
jpseudogene 


; DUD 


3869 . 


5 


c ft Aon 
69080 


69781 | 


702bp 






3670 < 


5 j 


7ftnBA 

tVvo9 1 


69865 . 


225bp • 


i f ; 


DUO 


3871 


5 i 


rZZOO 


70121 


2166bp 






3872 


5 I 


79CC7 
rZDDf 


72295 ; 


273bp 






D IU • 


3873 




79790 

f CM £.9 


72905 | 


177bp 


i i 




611 ■ 


3874 : 


5! 


I 9UOU 


72574 ! 


6507bp 


! 


i 








612 ; 


3875 


5 


79506 


80594 


1089bp 


m .q 99 l Corynebacter ium ! 
gp- ul «". g | utaBiciiat cgiia 


99.2 


99L7 


type II 5-cytosoine " 
methyl transferase 


i 

613 


3876 


5 I 

! 

* 


ououo 


81679 | 


1074 bp 


iii3Q? 7 i Corynebacter iota 
kp. u '«"j glutaojcuB cgMR 


99.7 


99.7 

i 
i 


type 1 1 
restriction 
endonuc lease 


j 614 ; 

\ 


3877 [ 


5 j 

i 


81621 • 


t 

83579 


1959bp 


gp: U13922. 


Corynebacter ium 
g lutein cum cgl 1 IR 

t 


99.8 


rtypel or typeJJJ 
100 restriction J 
endonuc lease : 


j 615 


3878 j 


-H 


85184 


83664 


1521bp 


_ ._ ; ■ ■ ! 


616 ■ 


3879 ! 




86130 


85414 


717bp , 


i 








617 


3880 i 


-H 


86424 


88241 | 


1818bp ; 










: 618 


3881 ! 




86599 


88784 ! 


186bp i 










: 619 


3882 


5 


89232 


86682 


351 bp 1 


t 








620 : 


3883 ; 5 


89554 


89748 j 


195bp 1 


t 
t 








621 i 


3884 : 


5 : 


90117 


89425 3 


693bp . 


i 








622 ; 


3885 : 


6 ; 


725 . 


57 | 


669bp : 


I 








623 | 


3686 i 


6 : 


1867 ; 


725 { 


1143bp ; 








i 


624 1 


3887 


6 


2B93 j 


1937 ; 


957bp ; 








— i 1 


625 ' 


3888 


6 


3368 ! 


2916 


453bp 








i 

j 
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mz 5] 



m 1-25^ 





ESW 


re 
*» 


(nt) 


(nt) 


ORFfi 

(nt) 








00 




/Mr 

M£ 

m\ 

fu) 


wb 


db ~**yj- 




H — IS 
(» 


mm 


626 


3889 


6 


4634 


3432 


1203 bp 












627 


3890 


6 


3483 


4691 


1209 bp 












626 


3891 


6 


5317 


4805 


513bp 












629 


3892 


6 


6313 


5324 


990bp 












636 


3893 


6 


7469 


6297 


11 73 bp 










631 


3894 


6 


8423 


7473 


951 bp 




i 


• 


632 


3895 


6 


9635 


8472 


1164 bp 










633 


3896 


6 


10792 


9722 


107lbp 










634 


3697 


6 


11312 


10911 


402 bp 










635 


3898 


« 


12711 


11329 


1383bp 










636 


3899 


6 


13760 


12717 


1044 bp 








t 1 


637 


3900 


6 


16733 


14229 


2505bp 








i 


638 


3901 


« 


17528 


16779 


750bp 










639 


3902 


6 


17871 


17353 


519bp 










640 1 


3903 


6 


18743 


17898 


846bp 






t 


641 


3904 


« 1 


18780 


19496 


717bp 


! 




642 


3905 


6 


20731 


19508 


1224 bp 


■ 1 1 


j , 


643 


3906 | 


6 


22088 


20775 


1314bp 




1 


644 


3907 . 


6 I 


23026 


22193 


834bp | 




645 


3908 1 


6 ! 


23955 


23026 


930bp ; i 


646 1 


3909 


6 j 


24906 


25727 


822bp : 




1 




! 


647 : 


3910 i 


6 


26201 


25821 


381 bp ; 


1 


I 






648 : 


3911 . 


6 « 


26456 


26265 


t92bp 


1 


« 






649 ! 


3912 1 


6 i 


27054 


26488 


567bp ! 


\ 








650 j 


3913 ! 


6 I 


27400 


29523 


2 124 bp ! 




1 






651 


3914 ; 


6 ! 


32359 I 


29513 


2847bp i \ " " 


652 1 


3915 i 


6 i 


32454 i 


33053 


600bp ! i 


653 { 


3916 ' 


6 i 


33260 , 


34171 


912bp i 


i 








654 j 


3917 ! 


6 - 


34286 


36634 


2349bp ) 










655! 


3918 i 


6 , 


37544 i 


36645 


980bp \ 








i 


656 [ 


3919 . 


6 


38512 t 


38072 


441 bp i 






r 




657 1 


3920 ' 


6 ' 


40805 


38646 


2160bp 






t 
[ 




658 | 


3921 


6 1 


40796 1 


40921 


126bp 1 










659 i 


3922 


6 


42235 i 


43272 


1038bp i 1 






f 


i 


660 1 


3923 




43256 


44188 . 


933bp , 


661 


3924 • 


« , 


44205 \ 


45653 


1449bp ; j " 1 


662 1 


3925 ; 


6 ! 


45688 ' 


46623 


936bp , ! 


663 j 


3926 ■ 


6 i 


46557 | 


45601 


957bp 






I 




664 : 


3927 \ 


6 


46798 j 


47043 


246bp • 


i 




i 


1 


66$ ! 


3928 i 


; 4 


46690 


47471 


582bp ; ! 


666 | 3929 j 


6 1 


48268 ! 


48360 


93bp . 








i 


667 ; 


3930 | 


6 i 


48590 j 


47493 


1098bp 1 






j 


668 j 


3931 1 


6 


49568 . 


48969 { 


600bp ! 


-i ; 


r 




669 j 


3932 ! 


D j 


49/39 j 


49851 ; 


93bp ; 


I 




i 




670 


3933 | 


6 


51630 . 


49582 < 


2049bp ; 


i 








671 I 


3934 i 


6 i 


52276 ! 


53751 ! 


1476bp i 










! 672 1 


3935 i 


« i 


53748 1 


52291 > 


I 458 bp i 










• 673 ! 


3936 


« i 


53940 


54776 , 


837bp ' 










674 ( 


3937 ! 


G . 


55971 ' 


55099 1 


873bp 1 








: 675 


3938 . 


6 


56951 i 


55977 ; 


97Sbp ( 


t 








• 676 1 


3939 


6 • 


56964 | 


58385 i 


1422bp , s 










,677| 


3940 i 


6 , 


61102 j 


58388 I 


2715bp 










678 ; 


3941 : 


6 


61931 ' 


62221 ! 


291bp . 










1 679 I 


3942 ! 


6 • 


62647 1 


63410 1 


564bp . 






-t 




680 


3943 ; 


6 : 


63836 ' 


64783 i 


948bp ■ 










681 1 


3944 i 


-H 


67312 : 


67680 1 


369bp ) > 


i 








682 1 


3945 ! 




68208 i 


66300 ; 


93bp ! 


r 








683 . 


3946 ; 


6 . 


68673 ; 


69527 ' 


855bp 1 


i 






i 
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m 1-26 m 



ok 

as 
si) 


est* 

R) 


re 


9Btt 

(nt) 


! 

ttlh j ORF ft 
(nt) j (nt) 


db ^-y^ 




(X) 




684 


3947 


6 


71719 


70856 I 864bp 








i 


685 


3948 


6 


73907 


74662 . 756bf> 












686 


3949 


6 ; 75313 


76290 


978bp 












687 


3950 


6 t 77185 


76379 


807bp 










688 


3951 


6 1 77285 


78286 


1002bp 










689 


3952 


6 


78332 


79279 


948bp 




i 






690 


3953 


6 


79266 


80047 


762bp 










691 


3954 


6 


81105 


80626 


480 bp 










692 


3955 


6 


81693 


81112 


582bp 










693 


3956 


6 


81908 , 


81696 


213bp 










1= ! 


694 


3957 


6 


84051 


81931 


2121bp 












695 


3958 < 


6 


8S783 84059 


1725 bp 










i 


696 


3959 : 6 


86535 j 85774 


762bp 










! 


697 


3960 . 6 


87515 I 86523 


993bp 










! 


698 


3961 ; 6 


87577 ! 88554 


978bp 










699 


I 3962 ! 6 


89370 


88615 


756bp 










700! 3963 


6 


89695 


89351 


345bp 


i t 




701 


3964 


6 


90718 


89723 


996bp ; | ! 




702 


3965 


6 


90600 


90746 


147bp 1 1 




703 


3966 


6 


90918 


90763 


156bp 


1 


704 


3967 


6 


90927 


92003 


1077bp ; ! 




705 


3968 


6 


92946 


92356 


591 bp . I 




706 


3969 


6 


94417 


92966 


1452bp ! ; 


707 


3970 6 


94589 


95293 


705bp I ! j 


708 1 3971 


6 


95845 


95282 


564bp j ; 


709 ; 3972 


6 


96433 


97182 


750bp J i i 


710 1 3973 


6 


97293 


98699 


1407 bp ; ! 


711 i 3974 


6 


98760 


98915 ! 156bp : • i 


712 i 3975 


6 


99072 


101498 : 2427bp ; ; 1 i 


713 i 3976 


6 


103097 


104971 : 1875 bp ■ 


I I ! 


714 


3977 


6 


105297 


104974 i 324bp 




i ; 


715 


3978 


6 


106405 


106283 123bp 


: 




716 


3979 


6 


106448 


105297 . 11 52 bp 






717 


3980 


6 


107681 


107562 i 120bp ! - 


1 — i i 


718 


3981 


6 


109933 


109592 


342bp 




719 


3982 


6 


109888 


110508 


621 bp ii i 


720 


3983 


6 


110595 


111116 


522bp i 1 ! i 


! 721 


3984 


6 


111191 


111706 


516bp i 


' i 


j 722 


3985 


6 


111710 


111922 i 213bp i j 




f 723 


3986 


L 6 


113502 


112000 


1503 bp ; ; 


i i 1 


724 


3987 : 6 


113553 


114680 


11 28 bp i | 


i ! i 


725 


3988 : 6 


115796 ; 115179 


618bp 


i 


? i i 


726 


3989 ! 6 


116589 115786 


804bp 






727 


3990 ! 6 : 117291 116638 


654bp 




1 \ ! 


728 


3991 6 i 118411 : 118506 


96bp j ; 


1 1 


729 


3992 : 5 i 119159 , 117294 


1866 bp i ; 




730 


3993 : 6 119247 : 120308 


1062bp j ! 


j 1 


731 


3994 i 6 121380 ; 120340 


1041 bp ; 


: l 


; 732 


3995 


6 : 122263 


121397 ; 867bp ; ; : \ 


! 733 


3996 


6 ; 123993 


122404 < 1590bp ; \ \ 


i 734 


3997 


6 ! 126514 


124772 t 1743bp ) j ! 


! 735 


3998 


6 i 128390 


126576 i 1815bp i i 


i 736 


3999 


6 j 129332 


128409 924bp 




i 737 


4000 


6 ; 129914 


129429 


486bp 




: 738 


4001 


6 : 130409 


130041 


369bp ! 


i 739 


4002 


6 i 130831 


130385 


447bp ! i 


740 


4003 


6 : 131174 


t 132055 


882bp 1 ! 


1 741 4004 


6 ; 132122 : 132388 


267bp ! ! 
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!& 1-27 m 



I Bc9y 

! ISA 

] m 

! $9) 


KM » 

&;> 


T/t< | 

H?! (nt) 

~ j 


(nt) 


ORF* 
(nt) 


db ?yf 




(X) 


SMSttt 
(X) 


mm 


: 742 


4005 


6 ■ 132392 


132889 


498bp ! 






743 


4006 


6 j 134125 


133112 


1014bp ! 






744 


4007 


6 ' 134869 


134309 


561 bp ! 






745 


4008 


6 : 136718 


134841 


1878bp i 






746 


4009 


6 ; 138750 


138313 


438bp : 






747 


4010 


6 ; 137156 


138754 


1599bp < 






748 


4011 


6 ! 138796 


139437 1 642bp i 






749 


4012 


6 i 139569 


141407 ! 1839bp ! 






750 


4013 


6 ■ 142836 


141841 j 996bp j 






751 


4014 


6 ; 143790 


142975 ! 816bp i 








752 


4015 


6 : 143883 


144959 1077 bp ! 






753 ; 4016 


6 : 145835 


144966 870bp ■ j 


754 


4017 


6 i 145897 


146604 - 708bp ! 


755 


4018 


6 147689 


146607 


1083bp ! j 


756 


4019 


6 148478 


147801 


678bp 




757 


4020 


6 150096 


148594 


1503bpj_ 




758 


4021 


6 i 151401 


150313 


1089bp ' 






759 


4022 


6 ! 152457 


151444 


1014bp : 








760 


4023 


6 ' 153374 


152739 


636bp 








761 


4024 


6 153898 


153530 


369bp 




i 




762 1 4025 


6 i 154381 ' 153908 


474bp 


1 




763 


4026 


6 : 154851 j 154192 


660bp 


1 




764 


4027 


6 155850 I 154876 


975bp 


I 
t 




765 


4028 


6 : 156883 


156975 


93bp 










766 


4029 


6 157421 


155850 


1572 bp 








r ■ - t 


767 4030 


6 158574 157411 


1164bp 










768 ; 4031 


6 159842 i 158772 


1071 bp 


! : i 1 


769 : 4032 


6 159960 j 160385 


426bp . 


i 


770 ! 4033 


6 161585 j 160737 ' 849bp 








771 ! 4034 


6 163230 i 161740 


1491bp 






I 


772 ■ 4035 


6 


163535 j 163239 


297bp 






773 : 4036 


6 


163758 164420 


663bp 




■ ■ - ■ ■■ - '— 


774 


4037 


6 


166525 


164486 


2040bp 


i i 


775 


4038 


6 


166659 


167393 


735bp : 




776 ' 4039 


6 


167471 


168931 


1461bp 


i 


777 i 4040 


6 


169923 


168934 


990bp 




778 { 4041 


6 


171026 ; 169932 


1095bp 




779 1 4042 


6 


171556 


171161 


396bp 


i 




780 j 4043 


6 


171732 


172880 


1149bp • 








781 


4044 


6 


172926 


173867 


94Zbp 








782 


4045 


6 


174486 


174710 


225bp j 






783 


4046 


6 


174710 


175855 


1146bp 






784 


4047 


6 


176202 


176513 


312bp : 


1 . 


785 ; 4048 


6 


177643 


176516 


1126bp 




! 


786 j 4049 


6 178602 


177652 


951bp j ^ 




787 1 4050 


6 179426 


178635 


792bp 




788 


4051 


6 180809 


179649 1161bp 




j 789 


4052 


6 181633 


180830 ; 804bp j ! 


790 


4053 


6 183156 182278 : 879bp ! 


791 


4054 


6 183236 185341 ! 2106bp i 


792 


4055 


6 ■ 185564 185370 195bp 


I . } 


793 


4056 i 6 185169 


187574 2406bp 


! ; 


794 


4057 ; 6 ; 188812 


187856 957bp 


i i 


795 


4058 ! 6 189511 


188825 687bp 




796 


4059 6 190310 


190420 1 llfop ! j 


797 


4060 | 6 190335 


189613 723bp : | ! 


798 


4061 j 6 .191528 


190386 1143bp, ! j 


799 


4062 i 6 192658 


191738 921 bp j | 
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31 1- 


28* 




! OS 

:»£ 

1 $8) 


ft) 


Tn< 


rate 

(nt) 


(nt) 


(nt) ; db ^ 




1 
1 


• 800 


4063 


5 


193138 


193590 


453bp ! 






801 


4064 


6 


194582 


193893 


690bp ! 




802 


4065 


g 


195082 


194612 


471 bp 1 




803 


4066 


5 


194988 


195206 


219bp ! 


i~ - i 


804 


4067 


g 


195701 


195330 


372bp ! 




805 


4068 


g 


1 97 1 64 


195716 


1449bp : 




. 


4069 




1QR144 


197170 


975bp 




807 


4070 


g 


199748 


198204 ; 1545bp i j 


■ ggg 


4071 


c 


cUUl ££ 


199910 


813bp 








Am 9 

4UI £ 


0 


CM l£V4 


200731 


564bp 




• 


* sin 


4UI « 


c 
Q 


9fi|CC7 


201328 


240bp 






' fti i 


4UI 4 


D 


9H9CCO 
ZUZ003 


201704 


966bp 




Ol9 


4Uf 3 


0 


ZU304U 


203155 


486bp 




o 1 J 


Amu 
4Uf t) 


c 


204123 


204341 


219bp 




. oil 


Arm 
4Ul f 


O 


9n>f one 


203661 


1146bp ; 




QIC 

o 13 




C 

0 


ZU3049 


204810 


840bp i 




SIR 
o ID 


4Uf 9 


0 


ZUD J40 


205510 


837bp ! 


. 


: 


HIT 


xnan 
4Uou 


0 


207426 


206350 


1077 bp i 






t QIO 


4081 


6 


209714 


207429 


2286bp 




• ma 


4082 


6 


Z 1 UZU 1 


211970 


1770bp 




09A 

5ZU 


4083 




211963 


213168 


1206bp ; 


\ 


119 1 


Ana a 
4U84 


D 


213598 


214863 


1266bp : ■ 


fi99 


4Uo3 


0 


Z14abf 


215427 


561 bp ; 






B99. 
o£4 


4Ufio 


0 


2 1 6 1 47 


215986 


162 bp ! 






cz4 


4UOI 


0 


91CC61 
213391 


216991 


1401 bp ; 




= i 


o£3 


A1\QQ 

4Utto 


6 


Z lD99o 


218005 


1008bp ! 




, : i 


ft9A 
o£0 


4U99 


D 


91 fti 09 


220119 


1938bp 




; j 


Oil 


4U9U 


c 
D 


99fl7in 
CCUI IU 


220222 


489bp 






090 
O£o 


4091 


0 


££U93U 


222299 


I350bp 








4U«r£ 


c 

D 


999414 
19 


226011 


3693bp 






830 


4093 


C 
O 


99C1 1C 


227659 


1545bp 


, 




831 


4094 


g 


997R1Q 


228350 


732bp 






832 j 


4095 


g 


228362 


229138 


777bp : 


t 


833 


4096 


g 


229326 


230015 


690bp ; 




834 


4097 


g 


229657 


230916 


1260bp ! 






835 


4098 


g 


231003 


230077 


927bp 




i 


836 t 


4099 


g 


232429 


231017 


1413bp 




i 


837 


4100 


g 


232583 


232702 


120bp 






838 : 


4101 


g 


232702 


233304 


603bp . 


! 


839 ; 


4102 


r-f— 


234929 


233595 


1335bp i 




840 


4103 


6 


236584 


234935 


1650bp ■ 


- .. i . .,. . i 


841 


4104 


6 


236733 


238313 


1581 bp 




842 


4105 




239875 


239246 


630bp 




843 ! 


4106 


6 


241851 


239977 


1875bp 




844 : 


4107 


6 


242255 


242022 


234bp : 




845 : 


4108 


6 


243128 


242379 


750bp "= 


i ! 


846 ; 


4109 


6 


243426 


243944 


519bp 


: i 


847 : 


4110 


6 


243953 


243771 


183 bp : 






848 ; 


4111 


6 


244248 


244027 


222bp 






849 | 


4112 


6 


244863 


244378 


486bp . 






850 | 


4113 


6 


245142 ; 245678 


537bp i 






851 ! 


4114 


« 


245708 


244923 


766bp t 






852 i 


4115 


6 ' 


246185 . 


245763 


423bp 1 






853 j 


4116 


6 i 


246994 


246221 


774bp i 






854 . 


4117 


6 


249791 


247164 


2628bp 






855 ! 


4118 


6 


250970 


249798 


1173bpj 






856 ! 


4119 




251871 


251014 ; 


858bp ! 






857 . 


4120 




254962 


251861 


3 102 bp 




! 



[0 0 7 5] 
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m 

$9) 



858 



859 
860 



861 



K9« 



4121 



4122 



4123 



4124 



Tjf< 



(nt) 



254988 



862 ! 4125 



863 j 4126 

864 , 4127 



865 



866 



867 



868 



869 



870 



871 



872 



4128 



4129 



4130 



4131 



4132 



4133 



256875 



257483 



(nt) | (nt) 



256826 



257414 



257953 



258905 



259986 



260334 



261656 



261741 



262956 



264922 



258021 



258919 



259999 



260337 



262427 



262714 



265187 



267482 



6 j 267633 



4134 



4135 



873 | 4136 



874 j 4137 



875 I 4138 



876 j 4139 



877 



878 



\M9 



4140 



4141 



4142 



268028 



1 271224 



272768 



273670 



262727 



266644 



266718 



268025 



1839 bp 



S40bp 



471 bp 



885bp 



1068bp 



336bp 



1320bp 



687bp 



243bp 



2196bp 



% 1-29^ 



1458bp 



765bp 



393bp 



270940 ; 291 3 bp 



272762 j 1S39bp 



273766 



275313 



275313 \ 276866 



999bp 



i 278882 



1S54bp 



278940 



; 280153 



280691 



: 880 4143 6 ! 280989 



277236 i 1647 bp 



279731 ; 792bp 



280278 126 bp 



279747 j 945bp 



(» i tt> 



mm 



280666 . 324bD 



881 4144 6 j 282458 : 281049 j 1410bp 

ODO At AC ! E ■ «HMV« ' nn*-m • STTT 



882 4145 j 6 j 283076 j 283186 ! TfTbol 



883 ; 4146 



I 884 : 4147 



1 885 ! 4148 



6 ! 283769 283314 1 456bp~ 



6 j 284174 286468 i 2295pd i 



1 886 ! 4149 



6 j 286985 



887 ! 4150 



888 I 4151 



889 | 4152 



850 ! 4153 



891 4154 I 6 

892 : 4155 | 6" 



287614 



289032 



289115 



290577 



291250 



286467 | 519bp~ 



286975 1 840bp ! 



287818 j 1215bp 



289639 j S2Sbp 



289702 j 876bp 



290600 j 651 bp 



293110 291254 ' 18S7bp 



893 



293182 : 293985 I 804bp 



894 



895 



4156 ; 6 293894 294736 I 843bp" 



4157 ? 6 294809 298549 ; 3741 bp" 



4158 



"298586 



896 ( 4159 | 6 302395 
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1944 


5207 


9 


; 4872 3 


47968 


756bp 






i 






1945 


5208 


L 9 


49873 


48809 


1065bp 












1946 


5209 


9 


51529 


51639 


111 bp 












1947 


5210 


9 


51652 


49922 


1731bp 






; ... — 






1948 


5211 


9 


; 53119 


51659 


1461bp 












1949 


5212 


9 


! 54657 


53119 


i 1539bp 











1950 


5213 


9 


56644 


54704 


1941 bp 








.1951 


5214 


9 


56883 


57326 


444bp 










11952 


5215 


i_9 


. 57642 


57430 


213bp 








T 


11953 


5216 


19 


; 57127 


57930 


804bp 




: ; 


11954 


5217 


9 


! 57970 


59241 


1272bp 






; 1955 


5218 


9 


59308 


L60477 


1 170 bp 












(1956 


5219 


9 


61024 


60467 


558bp 




... ! u_ J 


! 1957 


5220 


9 


. 61650 


61024 


627bp 






i 19581 5221 


9 


< 61710 


62633 


924bp 




i 


1959 


5222 


9 


64399 


65349 


951 bp 










- 
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fS 1-48^ 



en 

(* 


6*fJU 
WO 


XTT4 

a« 


Mfr 

<n0 


felt 

(nt) 


0RF« 

(nt) 


db ?77^ 




(X) 


mm 

CO 


j 

mm 

Tore , 


I960 


5223 


9 


65444 


66256 


ftlShn 

OI4DP 










j 


1961 


5224 


9 


66277 


65456 


Jt99hn 
occop 










1 


1962 


5225 


9 


66109 


67096 


90f DP 












1963 


5226 


9 


68531 


c 711 as 

Of U90 


I444DP 












1964 


5227 


9 


69327 




0400P 












1965 


5228 


Q 
9 


v9vUf 


■ II 941 


ujanp 












)9££ 


5990 


Q 
9 


f U9Q9 


79407 


lava OP 










■ 


I9QJ 


9X411 


Q 

9 


79C9C 
• C9CO 


f 9u#a 


alOop 












I900 




Q 

9 - 


• WO 


79.0*0 
fW4o 


441 Dp 












I909 


C9V9 


o 

9 


f M39 


7JCM 


780bp 












107(1 
l9fU 


CM* 

aZiJ 


Q ' 

9 


r4o49 


76900 


20S2bp 












■sir i 


aZH 


9 


7 #91 Z 


77505 


408b p 












1079 

I9f Z 


C94C 
9ZJ9 


n 
9 


704CC 

79355 


77970 


1386 bp 












f 91 J 




A 

9 


80978 


79365 


1614bp 












I9f4 


aZ*f 


9 


82074 


81130 


945bp 












lOTC 
1 313 


0x38 


a 

9 


86013 


82558 


3456 bp 












ISfO 


aZ39 


9 


86159 


86818 


660bp 












19f f 


5Z40 


9 


87056 


87607 


552bp 












19*5 


5241 


9 


87697 


88275 


579bp 












I9f9 


5242 


9 


89969 


88539 


1431 bp 












IMA 

I90V 


aZ43 


a 
9 


09983 


91836 


1854 bp 












l9ol 


aZ44 


a 

9 


91866 


94640 


2775bp 












ton 
IVBZ 


aZ4a 


a 

9 


94978 


96129 


1152 bp 










IBM 


9Z40 


a 


96304 


97080 


777bp 




j 






T894 


5247 


■■■fi 1 

9 


97931 


97083 


849bp 




: — j 








E9.JS 

aZ4o 


a 
9 


95549 


97935 


615bp 




i 






I90O 


C9JO 

aZ4a 


a 

9 


009,40 


98569 


681 bp 




t 






lOST 
ISNtf 


E9CA 


a 

9 


99r 19 


99249 


471 bp 












ion 

1 300 


C9CI 


a 

9 


tniice 
1(11430 


99747 


1710bp 












1 909 


9£3£ 


o 

9 


■ UlSMa 


1UI4oU 


486bp 












I99U 


32,34 


a 

9 


109974 
lUZZf 4 


tniOTc 
iviara 


300 bp 












1QQ1 


cqci 

9£94 


a 

9 




1A90BT 


alJDp 












1009 
1 99c 


cocc 

3C99 


9 


IU409U 


103003 


CMBp 












1993 


5? 56 


9 


ininni 


1 v**au* 


900bp 












1994 


C9CT 


a 

9 




IfftSflBT 

iwaoOf 


972bp 












1995 


5258 


9 


107130 


lUOZUf 


924bp 












1996 


5259 


9 


107171 


107785 


615bp 












1997 


5260 


9 


108074 


108167 


114bp 












1996 


5261 


9 


108045 


108350 


306bp 












1999 


5262 


9 


108489 


109757 


1269 bp 













2000 


5263 


9 


110482 


110321 


162bp 












2001 


5264 


9 


110764 


1 1055B 


207bp 








i 


2002 


5265 


9 


109880 


111328 


1449bp 




1 




1 


2003 


5266 


9 


114920 


115045 


126 bp 










2004 


5267 


9 


117467 


117716 


252bp 








j 


2005 


5268 


9 


117942 


117706 


237bp 










2006 


5269 


9 


118958 


117957 


1002bp . 








■ . 1 


2007 


5270 


9 


119721 


119176 


546bp j 








2008 


5271 


9 


119720 


120631 


91 2 bp I 










2009 


5272 


9 


121287 


120634 


654bp : 










2010 


5273 


9 


121986 


122099 


114bp | 


i 


! ; 




2011 


5274 


9 


122942 


121290 


1653 bp 


! 1 : 

_i 1 1. 


! 


2012 


5275 


9 


122893 


124728 


1836 bp ! 


i i i 


I 


2013 


5276 


9 


124814 


125197 


384bp ! 


1 j * 




2014 


5277 


9 


126849 


125476 


1374bp 






2015 


5278 


9 


127251 


127940 


690bp 




^ 1 1 


2016 


5279 


9 


129285 


127990 


1296 bp 




1 1 1 


2017 


5280 


9 


129925 ! 131058 


1134bp 1 


3 1 ! 
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m 1-49 m 



as 




S6& 

(nt) 


(nt) 


• ORFfi 
(nt) 


db T-y^- 




« 




12018 


5281 


A 

9 


1 ^97 TO. 

1 act #9 


lit 197 

■41 12/ 


165 3 bp 




- — i — 


{2019 


5282 


Q 




131 fOD 


711bp 




i t 

- - '•■ i 


•2020 


5283 


9 


1 343 Of 


133518 


840bp 






12021 


5284 


n 
3 


133301 


tfl A CA7 

I345D7 


855bp 






12022 


5285 


9 


136135 


135797 


339bp 


t 


12023 


5286 


9 


136178 


136768 


591 bp | 


! ■ 1 


12024 


5287 


9 


137031 


137819 


789bp ; 




2025 


5288 


9 


139404 


137902 


1503bp ! 


1 ! . 


12026 


5289 


9 


140393 


139440 


954bp 






12027 


5290 


9 


140353 


141822 


14 70 bp 




■ ■ ■ ■ ■ ■ ■■ ■ ■■- ) 


j 2028 


5291 


9 


142832 


143551 


720bp 






12029 


5292 


9 


144026 


144943 


918bp 




12030 


5293 


9 


144963 


145424 


462bp 




2031 


5294 


9 


145427 


146779 


1353bp 


- , • ' ! 


2032 


5295 


1 n 

9 


146779 


148101 


1323bp 










2033 


5296 


9 


148101 


149522 


1422bp 








-J ! 


2034 


5297 


9 


150541 


150395 


147 bp 










2035 


5298 


9 


1 50790 


150686 


105bp : . 


2036 


5299 


9 


149529 


150935 


1407 bp ; ! 


2037 


5300 


9 


150935 


152872 


1938bp i i 


2038 


5301 


9 


1 52990 


153259 


270fap 










2039 


5302 


9 


154470 


153649 


822bp 










2040 


5303 


9 


155246 


154470 


777bp : : : 


2041 


5304 


9 


156266 


155250 


1017bp 










2042 


5305 


9 


156766 


156903 


138bp ; 


2043 


5306 


9 . 


156206 


157201 


996bp 










2044 


5307 

■ — 


10 : 


972 


286 


687bp 


gp: 

AL021926 


Mycobacterium 
tuberculosis H37Rv 
RvOIIO 


30.8 


61 5 1 transmembrane 
protein 


2045 

* 


5308 


| — ■ _ 
10 


1624 


1055 


570bp 


gp: 

Z80233 


Hycobacteri urn 
tuberculosis H37Rv 
Rv0009 


79.9 


8g g jpeptidyl-prolyl 

icis-trans tsosierase . 


2046 


5309 


11 : 


370 


1551 


11 82 bp !gp: X92503 


M. smegma t is dnaA 


50. 5 


81 g dna polymerase III 
beta chain 


2047 


5310 


— FP " 

1- 


1663 


2844 


1182bp 


gp: X92503 


11 smegmatis recF 


53. 3 


79.8 recF 


2048 


■Mil 




2844 


3377 


i 

534bp jgp: Z80233 

i 


Mycobacterium 
tuberculosis H37Rv 
Rv0004. 0RF187 


38. 1 


59. 3 

, .._ i .... . i 


2049 


5312 


: 
i 


3432 

: 


5564 


; 

2133bp igp: Z80233 


Hycobacteri uo 
tuberculosis H37Rv 
RvOOOS, gyrB 


71.9 


8g g dna gyrase subunit 

i 0 i 


2050 


5313 




1 

5908 ' 


6873 


966bp ;gp: Z92770 


Mycobacterium 
tuberculosis H37Rv 
RV0134, ephE 


25.5 


48. 1 epoxide hydrolase 


2051 


5314 


I 


7544 


6876 


669bp 


gp: 026185 


B. subti lis DNA, 
180 kilobase region 
of rep) i cat ion 


22.0 


53.5 j repl icat ion origin 














origin 






2052 


5315 




7992 , 7552 


441 bp 


gp: 








2053 


5316 




9255 '■ 8185 


1071 bp 


gp: 

Z77162 


Mycobacterium 
tuberculosis K37Rv '. 29.4 
Rv0485 


50. 7 NAGC/XYLR repressor ! 


2054 


5317 




9601 


9341 : 


261 bp : 


g»: _ 








2055 


5318 ; 

L 




i 

9846 9601 


246bp 


Streptomyces ; 
fin 91 c- 0 Icoelicolor cos raid 
alikim* ;jOA5;SC10A5. 13 


58.5 


66 
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m 1-50 5? 



K3I 

$1) 


J ,_ 


T/f< 


• 

S8J& ! **lt ! ORFS 
<nt) | (lit) ; (nt) 

* T : 


db 


TO tRUBl&^-Cl 


«) 


mm 

(so 


19 HE 


2056 


5319 


11 


9909 1 12476 i 2 56 8 bp 

1 i 


gp: Z80233 


Mycobacterial) 
tuberculosis H37Rv 
RvOC06, gyrA 


7a s 


88. 1 


dna gyrase subunita 

1 


2057 


5320 


, 11 

i ., . 


12483 


12824 


i 

342bp 


gp: Z80233 


Hycobacteriusi 
tuberculosis H37Rv 
Rv0007 


29. 5 


69.6 


i 


2058 


5321 


1 

11 


14321 


13287 


1035bp 


gp: U00007 


47 to 48 cent i some 
region of E. col i 
K12 BHB260O 


33.7 


63.5 


1 

i 
i 


2059 


5322 


11 


14392 


15285 


894bp 

■ 


gp: Z77163 


Mycobacterias 
tuberculosis H37Rv 
Rv2282c LysR 


41.6 


7a 6 


1 


2060 


5323 


11 


15329 


15748 


420bp 


gp: 


1 




2061 


5324 


11 


15763 


15593 


171bp 


gp: 


1 




2062 


5325 


11 


16807 


15938 


870bp 


gp: U32823 


Haenoph i 1 us 
influenzae Rd 
section 138 of 163 


2a 3 


64 4 




2063 


5326 


11 


17575 


16814 


762bp 


gp: 

AE001010 


Archaeoglobus 
fulgidus section 97 
of 172 


3a 4 


56.1 


1 

J 


2064 


5327 


11 


17783 


18151 


369bp 


gp: Z83859 


Hycobacteriua j 
tuberculosis H37Rv i 36.8 
Rv1846c 


70. 1 


f 

repressor 

i 


2065 


5328 


11 


18151 


19143 


995bD S.0086Q9 


■ycobacteriua | 
leprae cosnid ; 24 9 
B1788; NLC81788. 16 


sa 8 


■renbrane protein 


2066 


5329 


11 


19331 


19152 


180bp igp: 








2067 


5330 i 11 


19504 


39602 


99bp gp: 1 




2068 


5331 


11 


19675 


20202 


528bp gp: X96983 jBL subtil is : cspB 




2069 


5332 


11 j 20242 


21054 


813bp ;gp: 




2070 


5333 


11 20843 


21478 


636bp igp: 




2071 


5334 


11 | 21858 


21694 


165bp Igp: i 




2072 


5335 


11 ■ 22224 


22808 


585bp gp: 






2073 


5336 


11 22990 


23097 


108 bp igp: ! 






2074 


5337 


11 1 24652 


22964 


, 1689bp igp: i 






ZUf 3 


5338 


11 j 26178 


24901 


127S bp gp: ! 




ZUfO 


5339 


11 i 27196 


26243 


954bp igp: t 




Ml 77 


5340 


11 : 28044 


27196 849bp ;gp: 




9n7A 


5341 


11 i 28074 


28730 


6 57 bp jgp: 




9079 


5342 


11 | 28776 


29756 


981 bp igp: 


: i ^ 


truin 

£UOU 


5343 


11 ; 29756 


30778 102 3 bp gp: 




9flA1 
Cvo i 


5344 


11 30778 


31536 759bp igp: 




! i 


2082 


5345 


12 i 1808 237 1572 bp igp: 






2083 


5346 


12 ; 2841 3239 399bp gp: 


, 1 


2084 


5347 


12 : 3578 4528 . 951bp gp: 


; ! i 


2085 


5348 


12 : 4678 5346 i 669bp gp: 






2086 


5349 


12 : 5446 6375 930bp 


gp: 


i 




2087 


5350 


12 : 6423 7574 ; 11 52 bp 


gp: 


t 




2088 


5351 12 • 7594 8211 618bp 


gp: 




2089 


5352 


12 9455 8214 ; 


1242 bp jgp: j 


2090 


5353 


12 : 9852 ; 9481 ! 


372bp gp: j 1 


2091 


5354 


12 


10851 9889 : 


963bp |gp: ' 1 


2092 


5355 


12 


9907 11091 j 


1185bp;gp: { 




2093 


5356 


12 


11642 1 10947 


696bp jgp: I 




2094 


5357 


12 


15147 


11806 


3342bp igp: i 




2095 


5358 ' 


12 


16320 


16475 


156bp igp: j 


2096 


5359 i 12 


17406 i 17612 


207bp ,gp: I : ■ 


2097 


5360 ! 12 ! 17713 ! 15203 


2511 bp jgp: i 
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[^5 1] 



m i-5i s 



Una 


mtU 


TJT4 

j'R ! mm 

*Wi (nt) 

; 


(nt) 


ORFfi 
(nt) 




db 7yf 




PI — fife 
(%) 


1 
i 

■g* mm 


ZlRlo 


C4C f 


12 


f 18678 


17713 


96 6 bp 


gp 






9 nan 




12 


18905 


20587 


1683 bp 


gp 






Z1UU 


5363 


12 


20583 


21185 


603 bp 


gp 








2101 


5364 


12 


21189 


21899 


711 bp 


gp 








2102 


5365 


12 


21895 


22239 


345bp 


gp 


i i 




" 2103 


5366 


12 


22525 


22325 


201 bp 


gp 


! ! 




. 2104 


5367 


12 


22945 


22601 


345bp 


gp 


f ; 




; 2105 


5368 


12 


23020 


23817 


798bp 


gp 








i 2106 


5369 


12 


23913 


24131 


219bp 


gp 








' 2107 


5370 


12 


24588 


24205 


384bp 


gp 








: 2108 


5371 


12 


25755 


24634 


1122bp 


gp 




i 




2109 


5372 


12 


25786 


26B11 


1026bp 


gp 




i j 




2110 


5373 


12 


26901 


27737 


837bp 


gp 




i 




• 2111 


5374 


12 


28069 


27827 


243bp 


gp 




1 1 




: 2112 


5375 


12 


28264 


28863 


600bp 


gp 






i 2113 


5376 


12 


29038 


29544 


507bp 


gp 


i 




' 2114 


5377 


12 


29748 


29410 


339bp 


gp 


! 1 


2115 


5378 


13 


24 


2036 


201 3 bp 


gp 


i : ! 


2116 


5379 


13 


2137 


3105 


969fap 


gp 


1 ; 




2117 


5380 


13 


3118 


3014 


LjOSbp 


gp 


i : 




2118 


5381 


13 


3727 


3458 


270bp 


gp 




i 


2119 


5382 


13 


3476 


4219 


744bp 


gp 




i 


2120 


5383 


14 


615 


223 


393bp j 










2121 


L 5384 


14 


749 


1930 


11 82 bp 




2122 


5385 


14 


2010 


2243 


234bp 




2123 


5386 


14 


2529 


3599 


1071bp 




2124 


5387 


14 


3538 


11517 


7980bp 




2125 


5388 


14 


12513 


12926 


414bp 












2126 


5389 


14 


13577 


15001 


1425bp 






( 




2127 


5390 


14 


15015 


15419 


405bp ; j | 


2128 


5391 


14 


16077 


15415 


663bp j j I I 


2129 


5392 


14 


16695 


16102 


594bp 












2130 


5393 


14 


16715 


17020 


306bp 












2131 


5394 


14 


17623 


17066 


558bp 










2132 


5395 


14 


17850 


17743 


108bp 












- 2133 


5396 


14 


, 18896 


17700 


1197bp : ! i 


* 9144 

Z134 


5397 


14 


19530 


19030 


501 bp ; | 


2135 


5398 ' 


14 


21261 


19687 


1575bp 


1140 


5399 - 


14 


21288 


21842 


555bp 


U3f 


94UU 


14 


22242 


21790 


453bp { 


9140 


94U1 


14 


22248 


22346 


99bp > 


9140 


C4fl9 
94UZ 




22045 ~ 




1629bp 








— I 


= 


9 f Afl 




14 


23719 


9jI4C? 


639bp 












2141 


5404 


14 


24808 


26115 


1308bp 












2142 


5405 


14 


26396 : 


26545 


150bp . 












2143 


5406 


14 


27205 i 


26561 . 


645bp 












2144 


5407 : 


14 


28054 : 


27893J 


162 bp 










2145 


5408 


14 


28073 : 


27885 i 


189bp j 








! 




2146 


5409 


14 


27985 : 


29193 


1209bp ! 












2147: 


5410 ■ 


14 


29384 ; 


30625 1 


1242bp ; 












2148* 


5411 : 


14 


31284 j 


30628 


657bp - 












2149 1 


5412 


14 


32094 


31297 


798bp ! 












2150 1 


5413 


14 


32327 


32416 ! 


90bp 












2151: 


5414 


14 


32938 


32171 


768bp j 




1 








2152 


5415 


14 


33046 


34227 j 


1182bp ! 




i 








2153 ! 


5416 ; 


14 


35631 i 


34756 j 


876bp i 












2154 


5417 ! 


14 


36454 I 


35666 


789bp : 












2155 


5418 ; 


14 


37270 i 


37536 


267bp j 








| 
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[*5 2] 



m 1-52 m 





T/7< 

aw 


S8tt 

(nt) 


felt 

(nt) 


ORFfi 
(nt) 


db 


> 


a) j oo ; n 


2156| 5419 


14 


38643 


37894 


750bp 






1 


2157; 5420 


14 


38635 


39318 


684bp 










2158! 5421 


14 39527 


40654 


; 1128bp 










21591 5422 


14 40740 


41981 | 1242bD 










2160; 5423 


14 : 42151 


43605 i 1455bp 










2161 


5424 


14 ' 43722 


42049 


1674bp 






i 2162 


5425 


14 43797 


44639 


843bp 






12163 


5426 


14 44870 


45559 


690bp 


\ ■ 




{2164 


5427 


14 j 45595 


44825 


771 bp 






|2165 


5428 


14 ; 48854 


47289 


1566 bp 








12166 


5429 


14 49444 


49346 


99bp 










12167 


I 5430 


14 


49356 


51083 


17 28 bp 










21681 5431 


14 


51073 


51507 


435bp 










2169 


5432 


14 


51623 


52300 


678bp 










2170 


5433 14 


52454 j 54121 


1668bp 








2171 


' 5434 


14 


54361 * 54981 621 bp 










2172 


5435 


14 


55108 


55572 • 465bp 








2173 


5436 


14 


55575 


56201 > 627bp 










2174 


5437 


14 


57331 


56204 1 1128bp 










2175 


5438 


14 


57767 


57375 393bp 








2176 


5439 


14 


57804 


58595 . 792bp ; 








2177 


5440 


14 


58700 


59857 1158bp i 






2178 


5441 


14 j 60604 


59867 738bp ; 


2179 5442 


14 ' 60731 


61444 714bp 


i — i , 


2180 5443 


14 : 62193 


61447 747bp 




2181 5444 


14 


62571 < 62717 147bp 




! 


2182 5445 


14 


64037 


62406 1632bp 


j 


2183 5446 ! 14 


65610 


64243 : 1368bp 




2184 5447 


14 


67332 


65665 


1668bp 


i 


2185: 5448 


14 : 67606 


67304 


303bp j 


; 1 


2186; 5449 


14 67753 


68535 


783bp i 




2187 5450 


14 | 68535 


68774 


240bp < 




2188; 5451 


14 { 68764 


69462 


699bp 


! 


2189 5452 


14 ' 69466 


70404 


939bp : i I 


2190 5453 


14 . 70413 


71294 


882bp : j i ! 


2191 5454 


14 | 71301 


72941 


1641 bp : | 


2192 : 54S5 ; 14 j 72960 


74192 


1233bp 




2193* 5456 1 14 


74275 


75393 1119bp. 




2194 5457 * 14 


75350 


76330 


9B1bp 1 


1 I i 


2195: 5458 14 


77196 


77366 


171bp 




21961 5459 14 


76207 


77514 


1308bp 






2197! 5460 14 


77496 


77822 i 327bp 






12198 5461 14 


77980 s 77825 


156bp 




i 


2199 


5462 14 


78663 : 77998 


666bp 




2200 


5463 14 ! 


78713 ! 79864 


1152bp 




2201 


5464 14 f 80962 j 79880 


1083bp 




2202 


5465 14 . 83132 ! 81228 


1905bp , t ! 


2203 


5466 14 1 83829 ! 82990 


840bp 




2204 


5467 14 ; 83943 j 84551 609 bp : 




2205j 5468 i 14 


85772 ; 86242 471 bp i j 1 


2206| 5469 ! 14 


87211 ; 86327 : 885bp i !' ! ' — : 


2207; 5470 i 14 


87345 


87458 114bp j ; j ! 


2208 5471 


14 87853 


87698 156bp j 


2209^ 5472 


14 67833 


88096 264bp : i j \ j 


2210 i 5473 


14 88254 


88691 . 


438bp j J 


22111 5474 j 14 ! 89059 


88811 ; 


249bp ■ i 1 ! 


2212] 5475 j 14 , 90043 


89588 : 


456bp i ; j | 


22131 5476 j 14 j 91068 90043 1 102 6 bp j 1:1 ~* 



[0 0 9 9] 



7 1 



ffi£E4# 2000-3104456 
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Oft j^CT^ 
&£' fit) 

» • 


TST< 


(nt) 


felt 

(nt) 


ORFS 
<nt) 


db ^t?9- 




mm 


2214 


j 5477 


14 


92068 


93414 


1347bp 






2215 


i 5478 


14 


93594 


94196 


603bp 






221S 


5479 


14 


94234 


94857 


624bp 






12217 


5480 


14 


96148 


94907 


1242bp 






12218 


5481 


14 


97707 


96232 i 1476fap 




2219 


5482 


14 


100403 


97719 ! 2685bp 




2220 


5483 


14 


101306 


100479 j 828bp 




2221 


5484 


14 


102841 


101306 { 1536bp 




2222 


5485 


14 


103347 


102856 1 492bp 


1 ._ j 


,2223 


5486 14 


105015 


103390 


1626 bp 


i ! 


2224 


5487 ; 14 


105298 


106152 


855bp 


I ; 


2225 


5488 I 14 


106175 


107356 


1182bp 




2226 


5489 : 14 


107372 


107662 


291bp 






■ i 


2227 


5490 14 


107824 


108987 


1164bp 








2228 


5491 , 14 


109087 


109839 


753bp 








2229 


5492 i 14 


109854 


110465 ! 612bp j 








2230 


5493 : 14 


111102 


110773 


330bp ! 








2231 


5494 14 


110374 / 111558 


1 I85bp ! 









2232 


5495 i 14 


111561 i 111926 


366bp i 






1 


2233 


5496 14 


113978 1 111918 


2061 bp I 






,2234 


5497 ■ 14 


114744 • 113992 


753bp ! | 




12235 


5498 ; 14 i 115973 '■ 114750 


1224 bp ; ! 






'2236 


5499 : 14 


116285 I 115992 


294bp ; 




.2237 


5500 14 


116785 ! 116294 


492bp ; i 


2238 


5501 : 14 


116556 j 117572 1 1017bp ; , 


2239 


5502 14 


117575 | 118039 


465fap I i 


■ .. . ~ — . 


2240 


5503 14 


118077 i 118208 


132bp ; I 


1 


2241 


5504 14 


118226 ! 118014 j 213bp i ; 




2242 


5505 14 


119286 j 118201 i 1086 bp i 






2243 


5506 - 14 


119368 | 120693 


1326bp j 






2244 


5507 : 14 


120697 \ 121626 


930bp ' 




t 

1 


2245 


5508 ■■ 14 


123042 i 121618 1 142 5 bp j 






2246 


5509 : 14 


123944 j 122970 ! 975bp 








2247 


5510 ■ 14 


125078 ! 123951 1 1128fap 






1 _i 


2248 


5511 : 14 


125262 i 125837 


576bp 


1 




2249 


5512 : 14 


126616 I 125840 


777bp i 






2250 


5513 14 


126806 i 127912 


1107bp ; 








2251 


5514 ; 14 


127926 i 128510 


585bp 


I — i 


( 2252 


5515 : 14 


129968 1 128517 


1452bp ! 




2253 


5516 14 


130100 ( 131779 


1680bp ! | j 




2254 


5517 ■ 14 


131832 1 134540 


2709bp ' 


i 

.i i 


2255 


5518 i 14 


134543 * 136063 


1521 bp , 




'2256 


5519 ; 14 


136063 | 136485 


423bp . i • 






2257 5520 i 14 


136514 i 137023 SlObp ; 




2258j 5521 14 


137374 > 137033 ; 342bp j ! 


2259 { 5522 14 


137409 


137768 


360bp i j : 


2260; 5523 14 


137821 


138228 


408bp : ill 


2261! 5524 : 14 


138750 138301 : 4 50 bp . \ 


2262 5525 14 


139131 


138754 ! 378bp , 


2263; 5526 14 


139347 


140654 1308bp 




■ i i 


2264 i 5527 14 


141309 


140647 663bp 


ill ; 


2265! 5528 14 , 142083 


141337 i 747bp ; j f i 


2266 


5529 14 j 142284 


145346 ! 3063bp ; : 


2267 


5530 14 ; 145575 


145877 : 303bp . > \ \ 


2268 


5531 14 I 145930 


146193 { 264bp 1 ■ ; 


2269 


5532 . 14 ; 146307 


145912 1 396bp i i 


2270 


5533 : 14 j 147442 j 146822 I 621 bp • ; | 


2271 


5534 , 14 I 147528 ! 148442 \ 915bp j . , j \ 
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ESI 
«** 
Ctt 

«e 

so 


SMI 

» 


SIS 

! 


0Btt 1 felt 

(nt) j (nt) 


ORFfi 

(nt) 


j 

j 


«) j oo 




ttn 


5535 


14 


150514 j 148508 


2007bp 




i 




2273 


5536 


14 


150666 : 152168 


1503 bp 


i 






22/4 


5537 


14 


152029 153S07 


147 9 bp 








2275 


5538 


14 153570 ! 154481 


912bp 










22761 5539 


14 j 154543 | 155838 


1296 bp 








2277 


5540 


14 i 155940 


156962 


1023bp 












2278 


5541 


14 i 156999 


157676 


678bp 












2279 


5542 


14 ; 157834 


158304 


471 bp 












2280 


5543 


14 ! 158319 


159026 


708bp 












2281 


5544 


14 


159266 


158445 


822bp 










2282 


5545 


14 


159066 


159887 


822bp 










2283 


5546 


14 


159954 


160604 


651bp 










2284 


5547 


14 


160604 


162265 


1662 bp 








2285 


5548 14 


162275 


163267 


993bp 


! j 

i 








5549 14 


163248 i 163700 


453bp i 






5550 ! 14 


163708 | 164376 


669bp 


^_ I 








5551 : 14 


164704 164444 


261 bp 








22891 5552 14 


165516 j 164908 


609bp 






2290 j 5553 14 


165764 | 167629 


1866 bp 




1 ; 




5554 : 14 ! 16/697 ! 168443 


747bp 








5555 14 


168443 < 166964 


522bp 




1 


Fran 


5556 14 


168969 


170279 


1311bp 






•2294 


5557 14 j 170798 


170415 


384bp 






12295 


5558 14 ! 172533 


170926 


1608 bp 


i 




{2296 


5559 i 14 ; 173680 


172685 • 996bp 




| i j 


12297 


5560 ; 14 


174059 | 174337 i 2 79 bp : 1 


2298? 5561 - 14 


176551 i 174635 


1917bp j " ! 


j2299? 5562 > 14 


177927 j 177358 


570bp 


! 1 : 1 


12300 ' 5563 ! 14 : 179485: 178142 


1344 bp 


: 1 : 


•2301: 5564 


14 


180036 182252 


2217bp 


i 


i 


;2302i 5565 


14 


183100 


182255 


846bp 




! 


12303; 5566 


14 


183168 


184139 


972bp 


j : 




12304; 5567 


14 ! 185799 


185692 


108 bp 


| i ! 1 — : 


12305: 5558 


14 < 185833 


184409 


1425bp 




.2306; 5569 


14 I 185908 


■Firm 


lllbp 


i . i - i 


2307' 5570 


14 ! 186936 


■FfiTTI 


903bp j i » 


12308 : 5571 i 14 1 187027 


187575 


549bp 1 ; ; J 


2309 i 5572 


14 


189077 


187578 


1500bp : 




;2310; 5573 


14 


189837 


189010 


828bp i ! 


— i 

.. . i 


{2311 


5574 


14 


190552 


190641 


90bp ! 


I 


12312 


5575 


14 


190806 


189841 j 966bp 




12313! 5576 * 14 


192314 


190806 ; 1509bp : i 


1 


12314; 5577 i 14 


192418 


192840 i 423bp 




! 2315) 5578 i 14 


193598 


193407 ' 192bp 




■2316 5579 14 * 


193111 194457 1347bp 




12317 5580 ! 14 ; 


195361 ■ 195540 180 bp 








12318! 5581 ; 14 ; 


195548 : 194742 ! 807bp \ 




,2319: 5582 i 14 ■ 


195540 197591 ; 2052bp ; 




•23201 5583 \ 14 


197602 


198384 : 783bp 


1 


j232l! 5584 I 14 


198393 


199319 . 927bp . ! 




2322 j 5585 . 14 


200006 


201850 


184 5 bp i 1 




2323! 5586 : 14 


203157 


202180 


978bp j 




2324 : 5587 14 


203966 


204121 


156bp ! ! ! i 




23251 5588 14 


204462 


203185 


1278bp ; ! ! | 




23261 5589 14 = 205572 • 204469 : 11 04 bp ! 




2327! 5590 : 14 i 205627 : 206145 j 519bp j ! 




2328) 5591 14 207789 ; 207619 


I71bp I i ' 




2329 j 5592 14 208509 i 208288 


222bp ! j 
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KM 

Oft 

SK 

81) 


£$38 
K) 


TJ74 


(nt) 


(nt) 


ORF* 
(nt) 


db 7<v^- 




(» 


mmt 
(» 


mm 


2330 


5593 


14 


206822 


208576 


17 5 5 bp 






i 




2331 


S594 


14 


208589 


209173 


3030U 








2332 


5595 


14 


210272 


209184 


lfUtOhn 
iirasop 






1 




2333 


5596 


14 


212122 


911)979 


103 IUP 








* — ~ 

i 


2334 


5597 


14 


2 1 3307 


91919Q 
£ 1 £ 1 £9 


1 17Qlm 

1 1 /sop 








■ i 


2335 


5598 


14 


£ 1*4441 


91 £379. 


ZUMDP 






i 


2336 


5599 


14 


£ 1 9*H}£ 


£ I30U3 


9 Ail km 








2337 


5600 


14 


91CCCO. 
£19393 


z 13/30 


lAUOp 






i ; 


2333 


5601 


14 


£ I f Of U 


2 1 actio 


1 DC 41m 




1 


£**9 


5602 


14 


91 09 119 


91TTCC 

£ 1 f rod 


2118bp 










5603 


14 


ZZlf I40 


221994 


i 1857bp 








£441 


5604 


14 


ZZ1994 


222371 


3 78 bp 








9349 


5605 


14 


222710 


223402 


693bp 








MJ1 

2MJ 


5606 


14 


ZZ3997 


223479 


519bp 








93AA 


5607 


14 


224567 


224430 


138bp 




i 




£343 


5608 


14 


224074 


225213 


11 40 bp 


i ' 




cHO 


5609 


14 


225238 


226263 


1026bp 




i 




9347 
£#4f 


5610 14 


226333 


227478 


1146 bp 








1 


934ft 


5611 j 14 


227481 


228203 


723 bp 








! 


2349 


5612 14 


228229 


229278 


1050bp 




! i 


! 


2350 


5613 ! 14 


229278 


229865 


588bp 




.... . 






2351 


5614 t 14 


229869 


231188 


1320bp 




j 

* 






23S2 


5615 


14 


231214 


232209 


996 bp 










2353 


5616 


14 


232231 


232956 


726bp 




1 


! • ! 


2354 


5617 


14 


233079 


233807 


729bp 






i 


2355 


5618 


14 


233810 


234880 


1071 bp 






i 


2356 


5619 


14 


234943 


235047 


105bp 






2357 


5620 


14 


236610 


235060 


1551 bp 




1 




2358 


5621 


14 


237058 


237189 


132 bp 








2359 


5622 


14 ! 237186 


236755 


432bp 




: j 


2360 


5623 


14 


237598 


237230 


369bp 




; -r 


2361 


5624 


14 


237840 


239222 


1383 bp i 




2362 


5625 


14 


239317 


239898 


582bp 1 ! ! 


2363 i 5626 


14 


239914 


240399 


486bp ! ' 


F 




2364 


5627 


14 


240765 


240857 


93bp ; ! 






2365 


5628 


14 


241098 ■ 241352 


255bp j 






j 


2366 


5629 


14 


243233 i 241149 


2085fap ; 






r 
1 


2367 


5630 


14 


243920 


245191 


1272 bp t 




2368 


S631 


14 


245823 


245993 


171bp 






2369 


5632 


14 


246160 


248034 


1875 bp 




-M 1 i 


2370 


5633 


14 


248340 


248098 


243bp 






2371 


5634 


14 


248835 


248344 


492bp 






t 


2372 


5635 


14 


248830 


250773 


1944 bp 








2373 


5636 


14 251020 


250781 


240bp 






2374 


5637 14 . 252967 


253071 


IQSbp 




, — ; '. 1 


2375 


5638 ; 14 : 253007 


251079 


1929 bp 




i : 


2376 


5639 ; 14 254974 


253415 


1560 bp 




; 1 ._! 


2377 


5640 . 14 255584 


255243 


342 bp 






2378 


5641 ; 14 | 


255741 


256205 


465bp 






2379 


5642 ; 14 


256753 


256208 


546bp 


1 i ! 


2380 


5643 


14 , 


257149 


256775 « 375bp 


1 i ' ! 


2381 


5644 


14 256829 


257599 : 771 bp 


\ : , j J 


2382 


5645 


14 i 257612 


258103 


492bp 




2383 


5646 


14 j 258170 


258787 


618bp 1 , • 


2384 


5647 


14 I 259275 


259745 


471bp ! i ! 


2385 


5648 


14 i 261341 


260310 < 1032 bp j 


j 


2386 


5649 


14 , 262182 


261358 ! 825bp i j 1 


I 


2387 


5650 14 262512 


262222 ; 291 bp i j j 
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M 1-56 ic 



E5q 
ca 

H) 


K> 


i 


mm 

(nt) 


t*Jh 

(nt) 


(nt) 


db try* 




<*> 


J 

mm 

(« 


j 
t 

mm ! 

' 


2388 


5651 


14 


262552 


263565 


1014bp 










2389 


5652 


14 


264408 


263599 


810bp 










2390 


5653 


14 


264681 


265670 


990bp 










2391 


5654 


14 


265670 


266557 


888bp 




_..„_ _ ,_ ' — 1 




2392 


5655 


14 


266564 


267352 


789bp 










2393 


5656 


14 


270206 


267435 


2772bp 




j 






2394 


5657 


14 


270867 271295 


429bp 




1 




2395 


5658 


14 


272453 272695 


243bp 








2396 


5659 


14 


274457 273459 , 


999bp 




i 






2397 


5660 


14 


274992 


274495 


498bp 










2398 


5661 


14 


275662 


274982 


681 bp 










2399 


5662 


14 i 275717 


276856 


1140bp 








2400 


5663 


14 1 276890 


277606 


717bp 








2401 


5664 


14 277618 


276890 


729bp 








2402 


5665 


14 277622 278767 11 46 bp 










2403 


5666 


14 . 279549 ' 281063 i 1515bp 










2404 


5667 


14 


281090 ! 281212 ; 123bp 




1 




2405 


5668 


14 


282418 i 281096 ; 1323bp 








2406 


5669 


14 


282527 


282706 j IflObp 








2407 


5670 


14 


284592 


282766 1 1827 bp 




i : 


2408 


5671 


14 


285827 


284724 1104bp * i j : 


2409 


5672 ! 14 285934 


287361 


1428bp 








24101 5673 14 j 287379 


287239 


141 bp 






r 2411| 5674 .14 j 288935 


288846 


90bp 




2412! 5675 14 287431 


290565 


3135bp 




2413! 5676 14 1 290703 


291407 


705fap 




2414; 5677 14 I 291484 


292026 


543bp i i 


2415! 5678 ; 14 i 292453 


292049 


405bp } 




2416i 5679 : 14 • 292695 292889 | 195bp ! 




2417! 5680 14 293385 > 292825 j 561 bo ' 




2418 


5681 


14 


294658 


293336 i 1323bp 




2419 


5682 


14 


295095 


296579 i 148 5 bp t 




2420 


5683 


14 


297346 


296954 : 393DP t ! 




2421 


5684 i 14 


. 298256 


297351 ■ 906bp 






2422 


5685 


14 


298278 ; 298869 600bp 


! i 


2423 


5686 


14 


299157 


298183 1 975bp 


. , ..... ; 


2424 


5687 


14 


298869 


, 299267 {399bp 


L -j— : : i 1 


2425 


5688 


14 i 299559 


299771 


213bp 




2426 


5689 


14 ' 301350 j 299920 


1431bp 




2427! 5690 


14 301613 ; 302101 


489bp 


^ ^ 1 i 


2428! 5691 


14 302283 303890 


1608bp 


; ; . _l * 


2429: 5692 


14 305748 304132 


161 7bp 


! i i 


2430! 5693 i 14 * 305790 : 305918 


129bp i ! 1 i 


2431 1 5694 : 14 306790 


305921 


870bp ! 


! - 


2432i 5695 : 14 307875 


306832 


1044bp 1 




2433! 5696 i 14 '■ 308821 


308015 


807bp i 




2434- 5697 ; 14 ! 310910 


308886 


2025bp i 




24351 5698 I 14 i 311039 ' 311431 


393bp > i 




1 j Mycobacterium j 
2436: 5699 \ 14 \ 312983 • 311445 : 153 9 bp gp: Z7Q283 ituberculos is H37Rv 47. 5 : 72.8 
| Rv2213, pepA 


aninopeptidases \ 


1 i i - iStreptoayces 
2437 : 5700 i 14 i 313128 j 314264 ! 1137bp !!f« t1M coelicolor cos mid 58. 9 : 83.3 
| j | j jU-031124 ,C2;SC1C2 04 HvE 


branched-chai n 

amino acid 

ant not ransf erase 


. — i 

i : 

2438 j 5701 14 ; 314375 j 315151 


Mycobacteria 

i 777bp !gp: Z77162 tuberculosis H37Rv 53. 6 ; 82.0 
! 1 |Rv0484c < 


ioxidoreductase 
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^1-57^ 



mm 

ot& 
ss 


mmm 
fit) 


TS74 

9'£ 


(nt) 


ttJt 

(nt) 


ORFfi 

(nt) 


j 

db j fc^Hte^fc 


.... 

m— 14 ! 


_, . 
CO 


mm 


2439 


5702 


14 

.i 


316564 


315644 


921 bp 


Mycobacteriun 
gp: Z70283: tuberculosis H37Rv 
Rv2208, cobS 


33.0 


59 2 


cobalaoin (5*- 
phosphate) synthase 


1 

2440 


5703 


1 

14 


317667 


316579 


1089bp 


gp: Z702831 


Hycobacteritin 
tuberculosis H37Rv 
Rv2207, cobT 


54.7 


o, A 'phosphor i bos yl trans 
8Z * 4 |f erase 


2441 


5704 


14 


318205 ; 


317684 


522bp 


gp: 

AL021929 


Mycobacterium 
tuberculosis H37Rv 
Rv0254c cobU 


47. 5 


71.8 


cobinanide kinase 


2442 


5705 


14 


319009 ! 318212 


798bp 


gp: Z98741 


lycobacteriun 
leprae coseid B22: 
KLCB22. 07 


35.0 


l 

60.2 j 


2443 


5706 14 • 319252 


319593 


342bp 


gp: Z70283 

■ 


Mycobacterium 
tuberculosis H37Rv 
Rv2204c 


76.8 ! 918 j 

1 i 


2444 


5707 : 14 \ 321663 

i i 


319744 


1920 bp 


\ 

gp: Z70Z83 


Mycobacterium 
tuberculosis H37Rv 
Rv2201, asnB 


62.7 


„ 5 jasparagine 
[synthetase 


2445 


5708 


14 | 322155 


323258 


11 04 bp 


gp: 

AF009357 


Mycobacterium « « 
tuberculosis coxll ■ 


_ . 1 * cytochrome C 

oxidase subunit II 


24461 5709 1 14 1 323279 

i ! ! 


323707 • 429bp 


gp: Z70283 


Mycobacterium j 
tuberculosis H37Rv j 38.6 
Rv2199c, 


71.0 i ! 

i 


: 

]2447 


i ; ] ; 
5710 ] 14 ! 324256 j 324906 j 651bp 

1 ! ! L 


gp: 

AL022602 


Kycobacteriun 
leprae cosmid j R1 q 
B268;HLC8268. 35 ! 0I * 3 
ctaE j 


' 1 ! 

i i 
86 8 ! cytochrome c \ 
oxidase subunit III '> 


2448 


5711 14 324930 325868 


939bp 


gp: Z70283 


Mycobacterium 
tuberculosis H37Rv ; 58.6 
Rv2194, cyoA j 


\ 83. t .cytochrome c family j 


2449 


i I i 

: 5712 j 14 : 325917 j 327092 ! 11 76 bp 

i 


igp: Z70283 


j j cytochrome B6-F 
Mycobacterium .complex iron- 
tuberculosis H37Rv ; 51.3 73.0 isulphur subunits 
Rv2195, cyoB | (Rieske iron-sulfur 

! protein) 


2450; 5713 j 14 

| 


| ! 

327092 ■ 328708 ; 1617bp 


gp: Z70283 


Hycobacterium 
tuberculosis H37ftv 63. 1 
Rv2196. cytB 


i 

„_ , -integral membrane 
853 protein 


2451 

i 


i— ■ ■ 

5714 


14 


329586 j 330212 ! 627bp 


gp: 

AL022S02 


Kycobacteriun 
'leprae cosmid B268: 
•KLCB26a 32c 


34 9 


59.8 

i 


2452 


5715 

! 


! i ; 

14 | 330330 * 331376 | 1047 bp 

i : f 


iycobacteriuta 
Smwkkt itoberculosis H37Rv 
AL021957 Rv2 i90c 


j 3a 2 j 62.2 j 


2453 


I i 1 i > 

j 5716 | 14 : 331405 j 332547 1143bp 

) 1 ! 


: Streptooyces j j 
Iff* Icoelicolor cos raid 50. 1 i 75. 7 j 
: AUW949T ;6GI0; SC6G10.05C j ! 


2454 


5717 j 14 


332630 ; 333598 


969bp igp: j 


2455 


5718 j 14 


333702 334502 


801 bo !8D: ! i . .„. t 


2458 ! 5719 14 


334882 


335944 1263 bp Igp: i 


2457' 5720 ! 14 


! 335964 


336068 : lOSbo !ffl>: ! i 


2458 5721 14 336088 ' 336264 


177bp igp: j 


2459 ! 5722 14 337844 336372 


1473bp gp: 


2460 5723 14 339210 


339356 


147bp gp: j ... — , 


2461 5724 14 340088 


340222 


135bo gp: 


2462 


5725 14 i 340363 


337928 


2436bp gp: 


1 — — 


2463 


5726 i 14 i 340498 


341007 


510bp ; 




2464 


5727 | 14 ! 341086 ! 342483 


1398bp 1 





[0104] 



ffiM4# 2000-3104456 



*IW 1 1—377484 

[«5 8] 



m i-58^ 



w~ 

\V 

SO) 


£>SUX 
^ \J— V 


TJ74 

3» 
4* 


mm 

(nO 


felt ! ORFft 

(nt) ! (nt) 

I 


db Tyf 1 




(X) 


mm 

CO 


mm 


•ice 


err 90 


14 




342559 


867bp 










Z4Q0 


CT90 

9f Z9 


14 




343445 


453bp 










Z4o7 


CTM 

af 411 


tA 

14 


449 I 99 


343960 


1236bp 








246B 


5731 


14 


347417 


345198 


2220bp 










2469 


5732 


14 


347559 


347927 


369bp 










2470 


5733 


14 


349314 


349481 


168bp 










2471 


5734 


14 


349529 


348003 


I527bp 










2472 


5735 


14 


350654 


349542 


1113bp 












2473 


5736 


14 


350681 


351727 


1047bp 












2474 


5737 


14 


351926 


352057 


132bp 












2475 


5738 


14 


352312 


351740 


573bp 










2476 


5739 


14 


352525 


352947 


423bp 










2477 


5740 


14 


354374 


354802 


429bp 




i 






2478 


5741 


14 


355051 


356061 


1011 bp 




j 






2479 


5742 


14 


356061 


356855 


795bp 










2460 


5743 


14 


3568S5 


358966 


2112bp 










2481 


5744 


14 


359093 


360655 


1563 bp 


! i 






2482 


5745 


14 


360668 


362209 


1542 bp 








2483 


5746 


14 


362219 


363217 


999bp 




, i— — 


i 1 


2484 


5747 


14 


363373 


364743 


1371 bp 




i 


1 


248S 


5748 


14 


364749 


366398 


1650bp 






i 


2486 


5749 


14 


366404 


367519 


1116bp 




i : ! 


2487 


5750 


14 i 367491 


369014 


1524 bp 






2488 


5751 < 14 369045 


369710 


666bp 




( ! 1 




2489 


5752 


14 ; 369965 


371290 


1325 bp 




. ! i 




2490 5753 


14 


371321 


372058 


738bp 




; i i 




2491 


5754 


14 _j 


371952 


372764 


813bp 






2492 


5755 


14 


372844 


373299 


456bp 








2493 


5756 


14 


373543 


373827 


285bp 






2494 


5757 


14 


374319 


374522 


204bp 




1 j j- 


2495 


5758 


14 


374854 


375414 


561bp 




: 1 1 


2495 


5759 


14 


376005 


379196 


3192 bp 


! ill 


2497; S7S0 


14 


379300 


379926 


627bp 




1 1 ! ! : 


2498! 5761 


14 


379880 


379749 


112 bp 






2499! 5762 


14 


379923 


380924 


1002 bp 




1 i — i 1 


2500 


5763 


14 


380939 


381796 


858bp 




; i 


2501 


5764 


14 


381836 


383287 


1452 bp 




i 


2502 


5765 


14 


384764 


383790 


975bp 




i i 1 


2503 


5766 


14 


385076 


385675 


600bp ; 


! 1 


2504 


5767 


14 


387334 


385685 


1650bp i 


i 1 1 




2505 


5768 


14 


388496 j 387495 


1002bp 






> 


2506 


5769 


14 


388633 < 389250 


618fap 








2507 


5770 


14 


389253 


390182 


930bp 




; ; ■ 1 


2508 


5771 


14 


390185 


390763 


579fap 




i i : i 


2509 


5772 j 14 ; 390872 


391822 


951 bp 






i 


2510 


5773 i 14 ! 391795 


394446 j 2552 bp 




! ' i 


J 1 


2511 


5774 ! 14 ! 394617 


395501 j 885bp 


J t- — L 


j i 


2512 


5775 1 14 ! 396525 


395542 : 9&4bD i i 


j 1 


2513 


577fi 14 ! ami 87 297328 &40tm ; 


: 1 


2514 5777 I 14 


i 398245 . 399996 ■ 1752bp j 


J j 


2515 . 5778 


vT 


399941 1 400102 I. 162 bp ! 


_t j 


2516! 5779 


14 


400174 i 401829 ! 1656bo ' 


i I 


2517! 5780 


14 


401979 


403181 j U03 bp 1 


2518 


5781 


14 


403801 


403295 t 507bp j j j | < 


2519 


5782 


14 


404016 


405323 ! U08bp ! j ; j 


252C 


5783 


14 


407197 


405368 i 1830to 1 ! 


2521 


5784 


14 


407144 


407794 | €51 bp I i j ! 


2522 


5785 


14 


407828 


408058 I 231 bp ! i i ! i 



[0 10 5] 



ffiSE# 2000-3104456 



i 1 — 377484 

[«59] 



Ml 1-59* 



US 


SD t 

\ 


*'£ 

sis 


(nt) 


(nt) 


ORFfi 

(nt) 


db 7vf 




Sitttt 

(30 


mm 


2523 


5786 i 


14 


408072 


408461 


390bp 






— i — 


2524 


5787 i 


14 


409564 


408464 


1101 bp i 




i 


2525 


5788 : 


14 


409625 


410680 


1056bp : 


: : i 


2526 


5789 - 


14 


411096 


411494 


399bp ; 






2527 


5790 : 


14 


411710 


411582 


129bp 


; j 




2528 


5791 


14 


412857 


411835 


1023 bp ; . 




12529 


5792 


14 


415336 


412904 


2433bp i 




1 2530 


5793 


14 


417545 


416118 


1428bp : ! 




1 2531 


5794 


14 


417732 


417833 


102bp ! i 




;2532 


5795 


14 


417879 


418175 


297bp 


! : i 


2533 


5796 


14 


418259 


418852 


594bp 


i ; i 
: t 


2534 


5797 


14 


418897 


419244 


348bp 


i : ... 




2535 


5798 ; 


14 


419254 


420291 


10 38 bp 


, i , i 




2536 


5799 


14 


420295 


421092 


798bp 


! i 




12537 


5800 


14 


422285 


421290 


996bp 








2538 


5801 


14 


422412 


423422 


ionbp 










;2539 


5802 


14 


423428 


424201 


774bp 











2540 


5803 


14 


425042 


424242 


801 bp 








2541 


5804 


14 


427663 


425156 i 2508bp 






2542 


5805 


14 


428245 


427673 


573bp 






2543 


5806 


14 


428580 


428272 


309bp 






2544 


5807 


14 


428363 


429004 


642bp 






2545 


5808 


14 


429082 


429732 


651bp 






12548 


5809 


14 


431032 


429833 


12O0bp 








2547 


5810 


14 


431191 


432591 


1401 bp ; 






:2548 


5811 


14 


432600 


433697 


1098bp 










2549 


5812 


14 


433717 


434322 


606bp 












2550 


5813 


14 


434328 


434552 


225bp 










2551 


5814 


14 


434557 


435870 


13 14 bp 










•2552 


5815 


14 


436918 


437550 


633bp 










2553 


5816 


14 ■ 


437572 


438309 


738bp 










2554 


5817 


14 


438316 


439140 


825bp 


2555 


5818 




439127 


439918 


792bp 










2556 


5819 


14 


439918 


440271 


354bp 










2557 


5820 


14 


440303 


440959 


657fap 










2558 


5821 


14 


441024 


441824 


801bp 










2559 


5822 


14 


441900 


441718 


183fap 


2560 


5823 


14 


441934 


442890 


957bp 










2561 


5824 


14 1 


443094 


444524 


1431bp 










2562 


5825 


14 


444702 


445007 


306bp i 


2563 


5826 ; 


15 


1543 


1280 


264bp 










2564 


5827 


15 


1594 


2040 


447bp 










2565 


5828 


15 


2372 


2259 


114bp • j 


9CCC 

£300 


CB90 


1 ? 


31C9 


2932 


198bp 










2567 


5830 


15 


4951 


3251 


1701 bp 




■ T 




;2568 


5831 


15 . 


5126 


4812 


315bp : 










|2569 


5832 


15 


5163 


5369 


207bp 










i2570 


5833 ■ 


15 , 


6087 


5773 


315bp : 










ksTT 


5834 ; 


15 . 


6529 


6296 


234bp i 








!2572 


5835 


15 ■ 


6197 


6580 


384bp i 










12573 


5836 


15 . 


7158 


6688 


471bp ; 










2574 


5837 


15 : 


7064 


7243 : 


180bp ! 










2575 


5838 . 


15 1 


8138 


7947 j 


I92bp j 










2576 


5839 i 


is i 


7551 


8534 ; 


984bp 




' 2577 


5840 i 


15 | 


8899 ■ 


8537 ! 


363bp 




12578 


5841 ! 


15 : 


10739 


9261 ; 


1479bp 




12579 


5842 . 


15 


11484 


10813 : 


672bp ■ 


i 








12560 


5843 ; 


15 


11752 : 


12507 i 


756bp 









[0 10 6] 



ffiffiE# 2000-3104456 



#3* 1 1—377484 



m i-6o* 



e$9 

OK 


BD 


9"£ 
$W 
w$ 


(nt) 


(nt) 


ORFJl 
(nt) 


db T?-y9- 




<» 


CO 


mm 


2581 


5844 


15 


12414 


11587 


828bp 










2582 


5845 


15 


12507 


13703 


11 97 bp 










2583 


5846 


15 


13716 


13886 


171bp 








2584 


5847 


15 


13690 


14094 


405bp 










2585 


5848 


15 


14130 


16364 


2235bp 










2586 


5849 


IS 


16420 


17079 


660bp 






i 




2587 


5850 


15 


17170 


17295 


126bp 










2588 


5851 


15 


17301 


16264 


1038 bp 






, 1 — l ! 


2589 


5852 


15 


18061 


17918 


144bp 






: i ! 


2590 


5853 


15 


18139 


18471 


333bp 






; 1 


2591 


5854 


15 


19337 


19152 


186bp 






: i 


2592 


5855 


IS 


19937 


19734 


204bp 








2593 


5856 


15 


20275 


21072 


798bp 








2594 


5857 


15 


22089 


21319 


771bp 








2595 


5858 


15 


22243 


22344 


102bp 










2596 


5859 


15 


22366 


22674 


309bp 










2597 


5860 


15 


22780 


23847 


1068bp 










2598 


5861 


15 


23456 


24907 


1452 bp 








2599 


5862 


15 


25336 


25184 


153bp 










2600 


5863 


15 


25387 


26259 


873bp 










2601 


5864 


IS 


27740 


26325 


1416bp 










2602 


5865 


15 


27949 


28311 


363bp 










2603 


5866 


IS 


30717 


30622 


96bp 










2604 


5867 


15 


30839 


30714 


126 bp 






" T 

l L ; 


2605 


5868 


15 


35567 


34527 


1041 bp 








2606 


5869 


15 


35671 


36657 


987bp : 




! "1 


2607 


5870 


15 


36641 


37699 


1059bp 






2608 


5871 


15 


38184 


38444 


261 bp J ] i 


2609 


5872 


15 


38561 


39268 


708bp 


} i ; 


2610 


5873 


15 


40502 


39201 


1302 bp 


: 1 - :' ! 


2611 


5874 


15 


40698 


41519 


822bp 






2612 


5875 


15 


41523 


41672 


ISObp 


i.. 




2613 


5876 


15 


42269 


41682 


588bp 


i 




2614 


5877 


15 _, 


42073 


43560 


14*8 bp 






2615 


5878 l 


15 


43662 


44297 


636bp 


j 




2616 


5879 


15 


44856 


44401 


456bp 






2617 


5880 


15 


44813 


46375 


1563 bp 








2618 


5881 


15 


47038 


46406 


633bp . 






2619 


5882 • 


15 


47125 


48645 


1521 bp * 




• j j 


2620 


5883 


15 


49835 


49987 


153 bp . 








2621 


5884 


15 


50368 


48758 


1611bp 




1 


, 


2622 


5885 • 


15 


50577 


50864 


288bp 








2623 


5886 f 


15 


51661 


50414 


1248 bp 




1 




2624 


5887 ! 


15 1 


51730 


52659 : 


930bp : 






! ; 


2625 


5888 I 


15 t 


53761 


53162 1 


600bp 




! ! 


2626 


5889 i 


15 


54008 < 


54658 I 


651 bp \ 






t 


2627 


5890 | 


15 . 


54855 ; 


55256 i 


402bp ; 








2628 


5891 j 


15 ; 


55267 i 


55812 j 


546bp ; 








I 




2629 


5892 1 


15 ; 


55981 


57597 


1617bp 1 












2630 


5893 : 




58024 


58161 1 


138bp : 












2631 


5894 i 


-8H 


60533 


59274 i 


1260 bp ; 






2632 


5895 \ 


15 ! 


61965 


60571 j 


13 95 bp ! 






2633 


5896 


is ; 


62817 


62032 


786bp ■ 


i 


2634 


5897 


15 ; 


63513 


62821 


693bp ; 






2635 


5898 


15 


64074 


63532 


543bp ! 






2636 


5899 


15 


64746 


64111 


636bp 










2637 


5900 


15 


66534 


64759 


1776bp 










2638 


5901 


15 


66751 


67704 , 


954bp : 













[0 10 7] 



ffi|E# 2000-3104456 



11—377484 

ime i] 



SI 1-61 S 



/Mr 

59) 




Tjfi 

mm 


B84& 

(nt) 


(nt) 


i 

(nt) | db ^ J * 




CO 


CO 


mm 


2639 


5902 


15 


67833 


69689 


I857bp | | 






2640 


5903 


15 


72022 


70634 


1389 bp [ ! 






2641 


5904 


15 


73048 


72920 


129bp ; . 






2642 


5905 


15 


72384 


73202 


819bp ; 1 






2643 


5906 


15 


73183 


74100 


918bp - 






2644 


5907 


15 


75747 


74434 


1314bp ! 






2645 


5908 


15 


76365 


75901 


465bp i ( 






2646 


5909 


15 


77259 


76390 


870bp : 






2647 


5910 


15 


78626 


77385 


1242bp , 







2648 


5911 


15 


79455 


78727 


729bp 






2649 


5912 


15 


80597 


79455 


11 43 bp i I 






2650 


5913 


15 


80631 


81575 


945bp i 






2651 


5914 


15 


81581 


82249 


669bp : ; 






2652 


5915 


15 


82346 


82200 


147bp : 








2653 


5916 


15 


82730 


82389 


342bp . 








2654 


5917 


15 


83842 


82730 


I113bp j 




t 


2655 


5918 


15 


84747 


83866 


882bp ; 








2656 


5919 


15 


84780 


86075 


1296bp : 


i 




2657 


5920 


15 


86094 


86978 


885bp ; 


i 




2658 


5921 


15 


86978 


87811 


834bp : ; 


i 




2659 


5922 


15 


87867 


89393 


1527 bp - ! 




j 


2660 


5923 


15 


90129 


90266 


138bp i 






2661 


5924 


15 


91822 


89489 


2334bp ! 








1 


2662 


5925 


15 


91850 


93052 


12 03 bp - - 




2663 


5926 


15 


93968 


93105 


864bp ■ i 


2664 


5927 


15 


94893 


93982 


912bp , ! j f 


2665 


5928 


15 


97687 


96194 


1494bp 


i 1 — ■ ■ ! 

i t 


2666 


5929 


15 


97813 


99810 


1998 bp 






2667 


5930 


" 


99779 


100306 


528bp : 






2668 


5931 


15 


100306 


101301 


996bp i 




2669 


5932 


15 


101349 


103439 


2091 bp 




2670 


5933 . 


15 


103593 


104615 


1023bp ; i j 


2671 


5934 




106108 


104708 


1401 bp j 


i 


2672 


5935 


15 


106535 


108508 


1974 bp j j f 




2673 


5936 


15 


108848 


109012 


165bp i j i 


i 


2674 


5937 


15 


109019 


109945 


927bp : 




j 


2675, 


5938 


15 


110157 


112016 


1860 bp 


, i 1 , 


. ! 




5939 


15 


112379 


117208 


4830 bp . 








5940 


15 


117232 


118779 


1548bp i ! j 






5941 


15 


119426 


119064 


363bp ) i 




RTF] 


5942 


15 


120508 


119426 


1083bp ' 




| 2680 


5943 


15 


122573 


120516 


2058bp . 






5944 


15 


122830 


122549 


282bp 


1 1 r : • . 


rem 


COifC 


15 


123545 


122841 


705bp 




5946 


15 


124291 


123527 


765bp - i i 


2684 


5947 


15 


125405 


124389 


1017bp . ! i ! 1 


2685 


5948 


15 


126267 


128096 


1830bp 


2686 


5949 


15 


128964 


128194 


771 bp 










2687 


599) 


15 , 


129636 


128968 


669bp 










2688 


5951 


15 1 


129942 i 


129700 


243fap 










2689 


5952 


]$__] 


130462 


130064 


399bp 








i 


2690 


5953 i 


_15_J 


129338 | 


130702 


136 5 bp 








j 


2691 


5954 [ 


15 ! 


131256 


131760 


525bp 









i 1 


2692 


5955 ! 


15 i 132100 : 


130679 


1422 bp 










2693 


5956 


15 1 


133534 


133388 


147 bp 








r - - i 


2694 


5957 




132864 : 


134036 I 11 73 bp ; 










2695 


5958 


15 < 


134362 ■ 


134168 


195bp ! 








i 

i 

i .... i 
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5959 


15 • 


137099 ; 


137215 
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2697 


S950 


15 ; 137498 


134370 


3 129 bp 












2698 


5961 


15 ! 137655 


137455 


201 bp 












2699 


5962 


15 i 138164 


137721 


444bp 












2700 


5963 


15 : 138226 


139410 


1185bp 












2701 


5964 


15 . 139477 


141165 


1669bp 












2702 


5965 


15 i 141986 


141216 


771 bp 












2703 


5966 


15 ; 143243 


143121 














2704 


5967 


15 ; 142747 


143313 


9Df DP 












2705 


5968 


15 i 143402 




1317bp 












2706 


5969 


15 ; 145205 


1 4C9Q7 
1 49£9f 


93bp 












2707 


5970 


15 


145977 


1 44791 
1 **** t C 1 


1257bp 












970ft 
C I Uo 


991 1 


15 


147902 


1 4DZ99 


1608bp 












97AQ 
Zf U9 


CQ79 
99 1 C 


15 


148010 


I4ftmc 


96bp 












97in 

ZJ 1U 


39 f 4 


15 < 149033 


1 Jiff 170 
1 40 1 f S 


855bp 
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Zf 1 1 


CQ74 
99f •! 


15 1 150004 




381 bp 




— i 
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99 f 9 


15 i 149819 


150058 
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Zf 1 J 
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150457 


360bp 










Zf 14 


99f I 
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279bp 
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591 bp 
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154017 


11 58 bp 






: 1 1 
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1 
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15 
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15 
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i 
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15 
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15 
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i 
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15 
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. . 1 
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15 
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6003 


15 
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181884 
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6011 ! 
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6012 ; 


15 
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186242 


1485DP .. , 
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6013 ! 15 
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2/52 


6015 


15 
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15 
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15 
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15 
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2762 


6025 


15 
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15 
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2764 


6027 


15 
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202319 
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15 
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6032 


15 
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, 
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15 
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208109 
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1 


2771 


6034 


15 
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208294 
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1 

1 


2772 


6035 


15 


210334 


209165 


11 70 bp ! 


i 


2773 


6036 


15 
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210740 
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2774 


6037 


15 


211379 j 210360 
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: i 


2775 


6038 


15 
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212343 213710 


1368bp ! ; > i | 


Uti\ 
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15 


228326 


227715 : 612bp 




i 1 \ : 1 
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15 


228446 


229735 


1290 bp 




2793 
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15 
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15 
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15 
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15 
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15 
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1 1 
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6066 
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1 — t 

1 ; \ 
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6067 


15 I 240263 | 240090 
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j ! 
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15 
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- , i 
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15 
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, u \ 
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15 i 243666 ; 244856 
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I 
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6072 
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1 : i 
i 1 ! 
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1902 bp 
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! i • \ t 
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2813 


6076 


15 • 250338 ! 248836 


1503 bp 






i 


2814 


6077 


. 15 250416 > 250916 


501 bp 




i ! 


! 1 


2815 


6078 


15 ■ 250935 j 251870 


936bp 


I 






(2816 


6079 


15 • 251854 i 252621 


768bp 




■ 1 


— 1 


12817 


6080 


15 252626 i 253465 


840bp 


i 


i 


i _ j 


!2818 


6081 


15 ; 254817 { 253468 


USObp 






1 


12819 


6082 


15 255022 1 256218 11 97 bp 


i 






12820 


6083 


15 • 257280 ! 256555 726bp 








i 


2821 


6084 


15 258053 
15 257334 


, 257229 


825bp 
1119bp 








12822 


6085 


258452 








'2823 


6086 


15 258851 ! 258063 


789bp : 


: 1 




2824 


6087 


15 i 259909 ' 258881 


1029bp ! 




i 




2825 


6088 


15 


260456 259878 


579bp ; 




i 


t 

j 


2826 


6089 


15 


260430 


260681 


252bp 










2827 


6090 


15 


260690 


261352 


663bp 








;2828 


6091 


15 


261414 


262541 


1128bp 






2829 


6092 


15 


262551 


263147 ■ S97bp 






2830 


6093 


15 


263966 


263589 


378bp 








2831 


6094 


15 


264242 


263970 


273bp 








2832 


6095 


15 264755 


264249 


507bp 






2833 


6096 


15 j 266227 


264755 


1473bp . 


! 


2834 


6097 


15 


266938 


266450 


489bp ! 


2835 


6098 


15 


269801 270085 


285bp 




2836J 


|_6099 


15 


270094 266945 


3 150 bp 




2837 


6100 


15 


270963 : 270385 


579bp 




2838 


6101 


15 


272658 271288 i 1371 bp 






2839 


6102 


15 


273435 276209 : 2775bp 






2840 


6103 


15 1 276253 279843 ; 3591 bp 




j 


2841 


6104 


15 ! 281706 281461 246 bp 




\ 


2842 


6105 i 15 j 279847 


282645 2799bp 






2843 


6106 ! 15 


282648 


285101 . 2454bp i 


! : 


2844 


6107 ! 15 


286334 


286230 105bp : 


: 1 ; 


2845 


i 6108 i 15 , 


285088 


287073 ; 1986 bp j 




2S46 


6109 


15 


287073 


288035 ! 963bp i 


2847 


6110 


15 ' 288035 289243 i 1209bp j i 




2848 


6111 


15 


289243 : 269422 i 180 bp ■ 




2849 


6112 


15 


289594 


291276 


1683 bp j 




2850 


6113 ; 15 


291811 


292008 


198bp 








2851 


6114 \ 15 


292032 


292229 i 198bp 




! ; 


2852 


6115 [ 15 


292340 


293257 ; 918bp 


- U I 


2853 


6116 : 15 


293676 


295238 : 1563bp 


! i ! 


2854 


6117 * 15 


299175 


295291 3885bp ! i 


2855 


6118 


15 i 299683 


299186 498bp : 




i 



2856: 6119 



15 300208 



299921 288bp 



2857: 6120 



15 : 300463 



2858' 6121 



301695 1233bp 



2859! 6122 



15 I 302470 ; 302718 249bp 



15 : 302788 303396 , 609bp 



2860 6123 



IS j 303345 ; 303893 549bp 



2861 : 6124 



15 ' 303893 1 304303 411 bp 



2862; 6125 ! IS | 304317 j 304739 423bp 



2863 


6126 


15 


304730 
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1539bp 










j 


2864 


6127 


15 


306450 


306545 


96bp 
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6128 


15 


307247 


306774 


474bp 








... ..j 


i 
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6129 


15 


307448 


308728 


1281 bp 


i 






1 


t 
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IS 


308733 


309674 


942bp 
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15 
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237bp 






l 





\ 


1 
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15 


309711 
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600bp 
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15 
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2 580 bp 
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6134 


15 


312985 


313587 


603bp 










2872 
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15 


313591 


314442 


852bp 








2873 


6136 


15 


314823 


314713 


lllbp 








2874 


6137 


15 


314360 


314827 


468fap 








287S 
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15 


314830 


315306 


477bp 
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15 
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474bp 
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1 
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IS 
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316549 
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i 
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15 
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6142 


15 
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! 

1 
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15 
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i 
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15 
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320366 
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2882 
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15 
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138bp 
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15 
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322561 
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2884 
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15 


324379 


322658 


1722 bp 
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6148 15 


324378 : 324521 


144fap 




2886 


6149 . 15 


326405 : 324465 


1941 bp 




2887 


6150 \ 15 


327695 * 326442 • 1254bp 




2888 


6151 : 15 


328158 i 327418 


741bp 








2889 


6152 ; 15 


330240 i 328360 


1881bp 








2890 


6153 i 15 


331418 j 330396 


1023bp 






! 


2891- 61S4 ■ 15 


332946 ! 331516 


1431bp 








28921 6155 15 


333235 ; 336009 


2775bp 


! 






2893; 6156 : 15 


336453 336743 


291 bp 
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i 


2894; 6157 , 15 


336770 336459 


312bp 


l j j : 1 


2895 i 6158 ' 15 
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810bp 




2896 i 6159 ! 15 


340613 : 339459 


H55bp 
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879bp 


— =±~. - _ J i. 


2898: 6161 ! 15 


341599 i 342219 


621 bp 




2899 6162 15 


342438 ! 342584 


147bp 
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342640 1 344127 


1488bp 
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344206 i 344892 


687bp 


• ! J 
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1098bp 
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1392bp ! i ! • 


2904: 6167 t 15 348090 347509 


582bp : 


2905 6168 ; 15 : 349396 


348281 


1116bp 


; \ i 1 


29051 6169 '•■ 15 ' 350118 


349396 


723bp 






2907| 6170 1 15 350357 


351019 


663bp 
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351796 


768bp : 
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: t 
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6172 15 . 351780 


352271 


492bp • 
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6173 15 ; 353268 


352771 


498bp 
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354020 


816bp 
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963bp 
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729bp i | 
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361828 


1095 bp i i 
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696bp ! ; 


2918 
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909bp ! 
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936bp : 
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365749 j 816bp 
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876bp : ! 




j 
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303bp ! 
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371777 
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939bp ( 


2928 


6191 . 15 373232 ; 372801 
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2948 


6209 


15 


387305 


385851 : 
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15 
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15 


390243 
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! 1 


2952 


6215 
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394442 


394344 


99bp 








i ; 


2957 


6220 


15 


394563 


395522 


960bp 










2958 


6221 


15 


395697 


397838 


2142fap 


~. . , _ 








. i =1 


2959 


6222 


15 


399188 


397863 i 


1326 bp 








i i 


2960 


6223 


15 


399739 


399209 ■■ 


531 bp 










n 


2961 


6224 


15 


399699 


399806 : 


108bp 








! 1 


ZsbZ 


6225 


IS 


401213 


399732 i 


1482bp 












2963 


6226 


15 


401674 


403410 ; 


1737bp 










Z904 


£497 

ozzf 


15 


403299 


404438 1 


1140bp 








t 


9QCC 


OZZo 


IS) 


404471 


404301 


171bp 








'■ 


9QCC 
Z90D 


C440 
0ZZ9 


— if— i 


404489 


405241 . 


753bp 








i 


9 OCT 


0Z4U 


'» 


405349 ! 405068 : 


720bp 






£3DO 


£99.1 
0Z4 1 


* E 
19 


406080 j 


407534 i 


1455 bp 


1 




9QCQ 




1 E 

IS 


408189 


407518 ! 


672bp 






2970 




IS 


409464 


408196 - 


l?69bp 






2971 


6234 


i a 


409514 


411022 : 


1509bp 






2972 


6235 


15 


411421 


411293 ■ 


129bp 






2973 


6236 


15 


412006 


411905 


102 bp 












2974 


6237 


15 


412041 


412475 . 


43Sbp 












2975 


6233 


15 


412598 


412185 ; 


414bp 










2976 


6239 


15 


412758 


414020 


1263bp 










2977 


6240 


15 


414043 


415200 


11 58 bp 










2978 


6241 


15 


415247 


416674 


1428 bp 










2979 


6242 


15 


416949 


417182 : 


234bp 










2980 


6243 


15 


417404 


418393 


990bp 


i 






>2981 


6244 


15 


418529 


420646 


2118bp 








; 


2982 


6245 


15 


420978 


422315 


1338bp 









_ i — _. . i 


2983 


6246 


15 


422363 


423049 


687bp 










2984 


6247 


15 


426267 | 423439 


2829bp 






i 


2985 


6248 


15 


426374 


426850 


477bp 




• 






2986 


6249 


15 


426941 


427183 i 


243bp 
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[^6 7] 
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S-B- 
w* 

xs> 

VE 

E«\ 

9HJ 


T W ««./ 

a*} 

mU 


?ST4 

mm 
** 


PR* 

(nt) 


felt 

(nt) 


ORF* 

(nt) 


db ~^v^ 




a) 


(» 


mm 


9DBT 


OZMJ 


15 


427776 


— — — j— — 
427057 


— — — 

720bp 












2988 


6251 


15 


427183 1 


427851 


669bp 












Z989 


oZaZ 


15 


427866 


430151 


2 286 bo 












2990 


6253 


15 


430219 


431016 


798bp 










2991 


6254 


15 


432083 


431067 


101 7bp 












2992 


6255 


15 


432121 


432495 


375bp 












2993 


6256 


15 


432551 


434095 


1545bp 












2994 


6257 


15 


434128 


435168 


1041 bp 










2995 


6258 


15 


435047 


435298 


252bp 












2998 


6259 


15 


435307 


434987 


321 bp 






i 


i ., 




2997 


6260 


15 


436169 


435957 


213bp 












2998 


6261 


15 


437560 


436394 


1 167bp 












2999 


6262 


15 


437602 


438543 


942bp 












3000 


6263 


15 


439587 


438823 


765bp 












3001 


6264 


15 : 439379 


440623 


1245 bp 












3002 


6265 


IS \ 441408. 


440626 


783bp 












3003 


6266 


15 ! 441468 ! 442343 


876bp 












3004 


6267 


15 ' 442641 


443765 


1125bp 










3005 


6268 


15 • 443913 


444977 


1065bp 










3008 


6269 


15 ! 444995 


445915 


921bp 




i 






3007 


6270 


15 ; 445828 


446724 


897bp 











3008 


6271 


15 : 447543 


446812 


732bp 




: j 






3009 


6272 


15 . 448803 


447661 


1 143bp 












3010 


6273 


15 ' 449263 


450801 


1539bp 












3011 


6274 


15 1 451154 


451972 


819bp 












3012 


6275 


15 : 451830 


452780 


951 bp 


t 




L 


3013 


6276 


15 ; 453524 


454165 


642bp 






3014 


6277 


15 i 454170 


454796 


627bp 


1 ! i ' 




3015 


6278 


15 


454821 


455702 


882bp 




i 




3016 


6279 


15 


456123 


456410 


288bp 










3017 


6280 


15 


457200 


456571 


630bp 










3018 


6281 


15 


458336 


457323 


1014bp 










3019 


6282 


15 


458914 


459795 


882bp 










3020 


6283 


IS 


460464 i 461744 


1281 bp 










3021 


6284 


15 


464132 . 464037 


96bp 








3022 


6285 


15 j 464254 f 464129 


126 bp 










3023 


6286 


15 t 468099 i 468263 


1S5bp 










3024 


6287 


15 


468326 ! 467802 


525bp 








3025 


6288 


15 


469539 


468868 


672bp 










3026 


6289 


15 


470298 


469621 


678bp 




. — 1 1 






3027 


6290 


15 


472994 


472899 


96bp 










3028 


6291 


15 


473116 


472991 


126bp 


j i 






3029 


6292 


IS 


477025 


476789 


237bp 


1 ! i 




3030 


6293 


15 ' 476838 


477689 


852bp 








3031 


6294 


15 ; 477710 


476820 


891 bp ; 


j 


1 : 1 


3032 


6295 


15 ! 477692 


480250 


2559bp I 


I 


! 


3033 


6296 


15 


480588 


481982 


1395bp 




i 




3034i 6297 


15 


482906 


482796 


lllbp 




I 


3035 


6298 


15 


484364 


482964 


1401fap 




: 




3036 


6299 


15 


486877 


485258 


1620bp 


* ■ 




3037 


6300 


15 


487336 


487145 


192bp 






3038 


6301 


15 


488487 


487123 


136 5 bp 




; 




3039 


6302 


15 


489403 


468612 


792bp 








3040 


6303 


15 


490149 


489739 


411bp 








3041 


6304 


15 


490126 


491787 


1662 bp : 






3042 


6305 


15 


492115 


491873 


243bp i j 


3043 


6306 


15 


491936 


492727 


792bP : j 


3044 


6307 


15 


493861 


493028 


834bp 1 ! i 
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£31 

atE 


£9)8 


TJ74 

mm 


(nt) 


(nt) 


ORF« 

(nt) 


db 77f 




(30 j (%) 


mm 


3045 


6308 


15 


495257 


4Q3AA7 
49«OOf 


1 17 1 hit 
1*1 i op 


t 






3046 


6309 


15 


4QCJA.1 


490949 


1 149 Dp 


1 






3047 


6310 


15 


490O 1 f 


4Q7IUC 


4Z90P 








3048 


6311 


15 


49f U9I 


49/ 191 


747bp 








3U49 


6312 


15 


490040 


49/BlfO 


849bp 


i 






30.50. 
JU3U 


6313 


15 


.J (HUM* 


49o99J 


141bp 




t 


3U9I 


6314 


15 


43992/ 


499/9/ 


231 bp 




i 


?AC9 


6315 


15 


499706 


499392 


315bp 






3UaJ 


6316 


15 


500037 


500492 


456bp 


j 




9ftCA 

3094 


6317 


15 


500554 


502698 


2145bp 






3059 


6318 


15 


503236 


502799 


438bp 


j 




i 


3056 


6319 


15 


502983 


503258 


276bp 






i 


3057 


6320 


15 


503274 


503933 


660bp 








3058 


6321 


15 


504685 


503936 


750bp 








3059 


6322 


15 


505411 


504887 


525bp 




i . 1 . 


3060 


6323 15 


505837 


506838 


1002 bp 






3061 


6324 


15 


507362 


509113 


175 2 bp 




j : 


3062 


6325 


15 


509282 


510619 


1338bp t 




3063 


6326 


15 


510615 


511337 


723bp ! 




3064 


6327 


15 


511664 


511765 


102bp . 






3065 


6328 


15 


511398 


512306 


909bp ! 


i — _l — 


3066 


6329 


15 


514316 i 512322 j 1995bp : 




3067 


6330 j 15 


516116 


514779 , 1338bp j 


3068 


6331 ! 15 


516739 


516116 j 624bp ! ! 


3069 


6332 


15 


516901 


517293 f 393bp i i j i 


3070 


6333 


15 


517269 


517367 i 99bp ■ ; 1 ! i 


3071 


6334 


15 


517309 


517845 


537bp : i 


30 /Z 


6335 


15 I 517800 


518759 


960bp : 


i I 


3073 


6336 


15" 


519217 


519047 


171bp f 




4 AT J 

40/4 


6337 


15 


518678 


519505 


828bp 


1 j , 


30/ 9 


6338 


15 | 519538 


520029 


49Zbp ; | 


30/6 


6339 


15 I 520680 


520045 


636bp ; i j 


3077 


6340 


15 ! 520662 


520949 


288bp ! i 


3078 


6341 


15 520855 


521571 


717bp i 


3079 


6342 


15 i 521677 


522441 


765bp : j 




3080 


6343 


15 ,' 523941 


525302 


136 2 bp i 


i 




3081 


6344 1 15 : 525456 


525316 


141 bp 




1 " -! 




3082 


6345 J 15 


526159 


526851 


693bp 








3083 


6346 15 


527261 


527160 


102 bp 


! : ; i 1 


3084 


6347 


15 


527289 


528110 


822bp 


— — ... i • 


3085 


6348 


15 


528140 


528757 


618bp 


• 1 i ! ; 


[3086 


6349 


15 


529191 


528838 


354bp 




3087 


6350 


15, 


^529736 \ 529275 t 


462bp 


! 




3088 


6351 


15 i 


530184 1 530014 


171bp 




3089 


6352 


16 


6 : 1187 


1182bp 


gp: Y12537|Cglutaaicuo proP 100 100 ! 


3090 


6353 


16 2358 ' 1273 


1086bp 


gp: 


3091) 6354 


16 | 7147 ■ 2657 


4491 bp 


gp: Z9912l!^ llus subti!is 33. 3 62.7 


3092! 6355 1 16 i 8566 7484 


1083bp 


gp: Z99118|Baci 1 las subtil is ' 34 4 ' 64.2 opine cataboliso 


3093 


6356 | 16 


9608 8604 ; 100 5 bp 


gp: i Sinorhi zobittn j A - Q : 7A Q nyo-inositol 
AF059313 ■eliloti idhA j i dehydrogenase j 


3094 


6357 


16 


10384 , 9635 i 7 50 bp 




3095) 6358 


16 


9662 10444 ! 783 bp 




3096 ! 6359 


16 


11702 | 10530 ! 1173bp 


gp. D908O5! 0RF _ I0:o314t|0 ; 27.1 . 55.7 ; 


3097! 6360 

i 


16 

f 


13243 11762 \ 1482 bp 


™» 7oami:! Baci 1 ,us subtil is j a ! - transcriptional | 
Z99106 !complete aayE-srfA ! 27 9 676 regulator \ 



[0 115] 



m$E# 2000-3104456 



1 1—377484 

Ii6 9] 



ws i-69 m 



« 


65) 


T/7< 

as 


l 

Hftft 1 feik 
(nt) 1 (nt) 

i 
t 

1 


ORFft 

(nt) 


db 




<*) 


i 


3098 


6361 


16 


13637 ! 15190 

i 

1 


1554bp 


gp: 

AB007638 


Baci 1 las subti Its 
genoaic DNA 
containing 


42. 1 


74.5 1 

\ 


3099 


6362 


16 


15248 I 16348 


UOIbp 


Aft' 

w* 

now i >u«t 


Rat s ton i a eutropha 
plasaid pBllH91 ONA 


43.0 


75 5 chlorocatechol 

1 degrade tive operon 


3100 


6363 


16 


16378 


17280 


903bp 


gp: 

NMf 1 Dc3u 


Artbrobacter sp 


75.6 


89.2 i h y dro W uino1 

idi oxygenase 

i — ■ 


3101 


6364 


16 


17336 


18007 


672bp 


gp: 








3102 


63S5 


16 


18335 


19927 


1593bp 


gp: Z99106 


Bacillus subtilis 


idi-tripeptide ABC 
40.8 | 74 9 transporter 

j ' Oteabrane protein) 


3103 


6366 


16 j 20227 j 20012 


216bp 


gp: Z82004 


R.eryH.ropo.is** j 63. , ! 87.. i-£2~ L 


3104 


6367 


16 


21068 


20271 


798bp 


gp: Z97193 


Mycobacterial) 2, 5-dich loro-2, 5- 
tuberculosis H37Rv j 313 j 61.2 jcyc lohexadiene-1, 4- \ 
Rv 1882c [ -diol dehydrogenase 


3105 


6368 


16 


21451 


21618 


168bp 


gp: 


i i '. \ 


3106 


6369 


16 


21817 


22008 


192bp 


gp: 






3107 


6370 


16 


22133 


22285 


153bp 


gp: 




i 1 


3108 


6371 


16 


22993 


22346 


648bp 


gp: Z99109 


Bacillus subtilis , ; Tfl B 
yixC : 412 7a * 


j 

i 


31091 6372 


16 


24148 23009 • 11 40 bp gp: D84432 iBa ?i Mus SubtMis 


42. 3 7a 7 




i : I 1 : 
3110: 6373 j 16 | 24137 j 24565 

1:1 ! 


!Streptoayces 
429bp ; gp: M18263icoel icolor Piasnid 
SCP1 nr 


45 \ 79.4 


cethylenosycin A 
resistance protein 

t 


3111 i 6374 ! 16 ! 25360 24587 


;Streptoayces 

774bp ;5rA oco ,o coel icolor cosmid 
.AL096849 ; m - SCm . 36c 


34.0 54.6 


3112] 6375 


16 j 26707 \ 25547 


1l61bD MM4441 ! c«Sr 8 !o$i»id | 52.9 j 79.1 j!";^™ 6 
AL034441 ;4B5; SC4BS. 06. \ ;protein 


3113! 6376 


16 


26821 ! 27930 


IllObp gp: D84432!»"i lll,S subtilis ! 40.4 | 71.3 \ 


3114; 6377 


16 


28435 ; 27986 


450bp :Si55062 


Hycobacteriun 
sntegnatis qcrA 


35. 3 63.9 


Rieske iron-sulfur ; 
protein j 


3115 


6378 


16 


29990 28410 


1581bp 


gp: 

AL049754 


Streptomyces 
coelicolor cosmid 
HIOiSCHld 12, 


! IABC transporter 
24. 4 | 55.2 j nenb r a ne-s panning 
; [protein 


3116 


6379 


16 


30904 29990 




915bp 




gp: 

AL049754 


Streptasyces | 
coelicolor cosaid 45.7 * 76.2 
H10; SCH10. 11 ! 


ABC transporter 
ATP-binding protein j 


3117 


6380 | 16 


31061 31870 


810bp 


gp: 

AL109747 


Streptoayces 

coelicolor cosaid 59.9 78 0 
J21;SCJ21. 18c 


1 ! 

] 
i 


! 

3118| 6381 i 16 

i 


31898 33436 


1539b * £io 9 747 =c«^Ur C c«.id 66.6 ; 86.8 1 ' ' 
|AL 109747 j2, ;S c J2 1.17c jProte.n ( 


3119 


6382 | 16 


34417 33578 j 840bp Igp: »M»i?Sif!^!S trpA [ 96 ' 1 j 97 ' 2 j^Ptophan operon | 


3120 


6383 | 16 


35667 34417 j 1251bp |gp: "^O;^^^^ trpB " 97.6 \ 97.9 tryptophan operon 


3121 1 6384 j 16 37207 35687 j 1521bp jgp: XM960 !facti?erBeatuB trpC 97 ' 3 j 98l 3 ! tr *Ptophan operon 


3122 j 6385 . 16 38147 37104 1 1044 bp 

i : ! 


jCorynebacteriua 
gp: U11545 glutamicua ATCC 
21850 trpD 


1 anthranilate 
99.4 ! 9914 phosphor ibosyl trans 
! Iferase 
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[i7 0] 



m 1-70 m 



at 

SK 


WU 


T/74 

mm 

** 


<nt> 


Cot) 


ORFA 
(nt) 


db ly* 




<*> j 00 




3123 


6386 


16 


40347 


38170 


217Bbp 


gp: X04960 


Brevibacteriua 
lactoferaentwi trpE 


99.2 


99L 8 


ryptophao ope r on 


3124 


6387 


16 


41154 


40645 


SlOtrp 


gp: 








3125 


6388 


16 


41446 


42696 


1251 bp 


AEO01231 ; Tre P°neoa PsHidua 


31.4 


69L6 




3126 


6389 


16 


42830 


42693 


138 bp 


gp: 










3127 


6390 


16 


44631 


43306 


1326bp 


8P: 

AL035707 


Streptoayces 
coelicolor cosaid 
E29: SCE29. 14c 


31.2 


6a 1 


sat icylate 
hydroxylase 


3128 


6391 


16 


46026 


44671 


1356bp 


gp: 

AF009224 


Acinetobacter sp. 
A0P1 benK 


317 


66.5 


benzoste transport 
protein 


3129 


6392 


16 


46061 


46840 


780bp 


gp: U70214 


siailar to E. coli 
TiaJ 


27.2 


61.7 




3150 


6393 


16 


47063 


48187 


1125bp 


gp: 

AJ224977 


Spbingoaonas sp. 
strain RIS gtdA 


36.2 


64.3 


ring cleaving 
di oxygenase 


3131 


6394 


16 


48196 ; 49032 

i 


837bp 


gp: 

AE000911 


Methanobacteriua ; 
theraoautotrophicua 36. 1 
section 117 of 148 i 


7a 2 




3132 


6395 


16 ; 49036 49758 

I ! 


723bp 


gp: 

AL035591 


Streptoayces 

coelicolor cosaid 31.6 
C54;SCC54 19 


518 




3133 


6396 


16 ] 50284 

1 


50661 


378bp 


gp: 

L31763 


21SS« h «? r ^ 55.8 ' 81.4 !a»ocUtS protein 
noaosus vapi t • j 


3134 


6397 


16 


50910 


53972 


3063bp 


gp: Z8077S 


Vycofaacteriua \ ! . 
tuberculosis H37Rv 66. 1 ' 81 8 l!"^;*"" 
Kv0041 jsynthetase 


3135 


6398 


16 


54973 


54050 


S24bp 


gp: 








3136 


6399 


16 


55757 


55149 


609bp 


gp: 090737 


Escherichia coli 
0RF_l0:o228t6 


37.6 


613 


i 


3137 


6400 


16 


55973 


56293 


321bp 


gp: 










3138 


6401 


16 


56991 


58493 


1503bp 


gp: 








3139 


6402 


16 


58730 


58930 


201 bp 


gp: 




: 


3140 


6403 


16 


58539 


59816 


1278bp 


gp: 090753 


Escherichia coli 
0RF ID:o244#9 


27.3 


54 5 ; 


3141 


6404 


16 


61162 


59819 


1344bp 


gp: 

AE000137 


Escherichia coli K- 
12 IG1655 section 
27 of 400 


42.2 


71.9 ' 


3142 


6405 


16 


61187 


61846 


660bp 


gp: 






i 


3143 


6406 


16 


62065 


61961 


105bp 


gp: 








3144; 6407 


16 


62565 


64046 


1482 bp 


gp: 

AE001722 


heraotoga aaritina , 9fi - 
section 34 of 136 j * 


6a 5 




3145 j 6468 


16 


65472 


64297 


1176bp 


gp: 119485 


Bl stearothereophi lu 1 ^ 4 
s nalic acid gene | 


sa 9 

1 


static enzyee (EC 
1. 1. 1. 38). 


3146 


• 6409 

i 


16 


66902 


65727 


1176bp 


gp: Z97050 


■ycobacteriua 

tubercnlosis H37Rv ' 32.9 
Rv0191 j 


613 


transaeabrane 
protein 

t i 


3147! 6410 


16 


6710S 


66995 


lllbp 


gp: 




i i 


3148 


6411 


16 


67519 


68529 


lOllbp 


gp: 

AF050114 


Pseud omonas so. 17 44^ e 
alginate lyase gene | 


72.9 '.alginate lyase 


31491 6412 


16 


68547 


69020 


474bp 


gp: 

.AF047839 


Pseudoal teromonas 
sp 


42.2 


67. 1 j ; 


3150 


6413 


16 


69595 


69023 


573bp 


gp: 






3151 


6414 


16 


69787 


70008 


222bp 


gp: I 








3152 


6415 


16 


70799 


69651 


1 149bp 


AE000418 ^ eriChUC ° M 


47.5 ! 66.6 

1 
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^1-71* 



(ifi 

SB 

sn 




mm 

(nt) 


j <nt) 


1 

j 

ORFS 
j (nt) 

! 


; db 7*y^ 




i 

(X) ! (» 


mm 


•J I 3* 


6416 


! 16 

1 


1 loo** 


71(190 

/■IMS 


i 

8 loop 


■gp: 

AL021246 


Mycobacterias 
tuberculosis H37Rv 
Rv2464c 


4a 8 


: 68. i 


DMA glycosylase 


3154 


6417 


1 

I 16 

j 


71997 


72491 


495bp 


gp: U18769 


Haemophilus ducreyi 
fine tangled pi 1 i 
major pi 1 In subunit 
gene 




4i 7 


71.0 


fine tangled pili ! 
major pi lin subuni t 


3155 


6418 


1 16 


73065 


74549 


1485bp 


gp: 




1 


3156 


6419 


16 


76339 


75251 


1089bp 


gp: Z80775 


Mycobacter iun 
tuberculosis H37Rv 
Rv0046c 


77.8 


9a o 


3157 


6420 


16 


76556 


78541 


1986 bp 


gp: 090915 


Synechocystis sp. 

PCC6803 

0RF ID: si 10141 


21. 9 


48,8 




3156 


RA91 

-.. ,_ ., 


16 


78548 


79237 


690bp 


gp: 299111 


Baci II us subti 1 is 
yknY 


56. 6 


83. 3 


glutaoine transport : 
ATP-binding protein i 


3159 


6422 


16 


79237 


80499 


126 3 bp 


gp: Z99111 


Baci 1 lus subti lis 1 * 

yknZ ! i 


3160, 


6423 


16 


80550 


81485 

i 


936bp 

I 


gp: 

AE001333 


Chlamydia 
trachomatis yceA 


36. 1 


64.8 


i 
i 


3161 


6424 


16 


81509 


81829 


321bp 


gp: Z95555 


Mycobacter iuo 
tuberculosis H37Rv 
Rv3592 


6a 2 


79-6 




3162 - 


6425 


16 


82397 


81903 


495bp 


. 

gp: 










3163 


6426 


16 

— i 


83373 




82432 


942bp 


iHycobacterium 
gp: Z79702! tuberculosis H37Rv 

iRv219c | 


29. 7 


61.8 


3164i 


6427 


16 


83874 


83404 


471 bp 


iHycobacterium f 
gp: Z80775I tuberculosis H37Rv : 
RvO042c 


35. 1 


610 


3165' 


6428 


16 


84550 


86709 


2160bp 


Mycobacterium i 
gp: Z80775 tuberculosis H37Rv 
:Rv0050. ponA 


51. 2 


75.7 


penici 1 1 in-binding 
protein 


3166 j 


6429 


16 


87029 


86883 


147 bp 


gp: 










310/ i 


6430 


16 


87882 


88034 . 


153bp |gp: 










3168 


6431 


16 


86758 


88215 


j Mycobacterium 1 
1458bp ;fP' 11R leprae cosa id 

jALOZZllB ;B1913 . pxCBI 913.22c ; 


4a 5 


68.0 


transmembrane ; 

protein ! 

t 


3169; 


6432 


16 


88754 j 


89050 


297bp 


Mycobacterium 
gp: Z80775 tuberculosis H37Rv 
Rv0053 


67. 4 


84.2 


ribosoaal protein ! 

S6 | 

i 


3170| 


1 

6433 


16 


! 

89090 ; 


89764 


675bp 


gp: 

AL049826 


Streptoeyces 
coel icolor cosoid 
H24; SCH24. 29, ssb 1 


56. 2 


69. 1 


single-strand 
binding protein 


3171 j 


6434 


16 : 


89653 ; 


89423 


231bp 


gp: 








1 


3172 i 


6435 


16 , 


89824 ; 


90273 ! 


Mycobacterium 
4S0bp gp: 280775 tuberculosis H37Rv : 
Rv0056 


57. 3 


82.7 




3173 { 


6436 




90282 | 


89767 


516bp 












31741 


6437 j 


16 ! 


90885 : 


92414 j 


1530 bp 


gp: 

AL049826 : 


Streptonyces 
coel icolor cosoid 
H24: SCH24. 33. dnaB 


53. 5 


sa 9 


jrepl icative DMA j 
Ihelicase 


31751 


6436 ; 


16 ! 


92647 ! 


92805 


159bp 


gp: 










31761 


6439 ! 


16 : 


92577 ! 


93200 j 

L 


624bp 


gp: U28379| 


Escherichia col i K- 
12 ORF o207 


35. 1 


62.5 


- : i 


3177* 


6440 j 


16 

i 

. . .t 


94288 ■ 

i 
! 


93359 


930bp 


gp- ! 

AB00Q617 : Bacillos "btilii 


40. 2 i 

1 


58.0 


Itel lurite- 
resi stance relating ; 
protein 1 



[0 118] 
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mi 2] 



will 


BL"W 
*■* W «»/ 
tOLJ 


T/ti 


rate 

(nt) 


(nt) 


ORFg 
(nt) 


db 


— i 

inlaws 


j 

(» (%) 


mm 


317ft 




17 


17 




390bp 


_ L _ . . 1 


11 70 
4119 


RAA9 

D44£ 


17 
I f 




940 


435bp 








41 All 


CAA1 


17 
1 1 


jinn 




1767 bp 








. 4 lol 


QAAA 


1 1 


9 GAG 


19CC 


621 bp 




1 _; 




• aloe 


C J AtL 

044!) 


IT 
1 f 


443b 


A9AO 

4Z4o 


753bp 






! L. . . 


11 HQ 

4153 


CM AC 

0440 


1 r 


jinTa 
4Ur9 


43 13 


297bp 








41 Oil 

41 84 


CM At 

644/ 


17 


Aim 


4Zd1 


147bp 




1 


3185 


6448 


17 


4469 


5314 


846bp 




t 


3186 


6449 


17 


5464 


6576 


1113bp : 




3187 


6450 


17 


7222 


9006 


178 5 bp 




3188 


6451 


17 


9149 


11641 


2493bp 






i 




3189 


6452 


17 


11700 


12992 


1293bp I ^ 


3190 


6453 


17 


13343 


14548 


1206 bp II 


3191 


6454 


17 


14673 


16352 


1680 bp ! : j 


3192 


6455 


18 


27 


1136 


11 10 bp i i 


3193 


6456 


18 


1169 


2827 


16 59 bp 


1 


3194 


6457 


18 


2961 


3968 


1008 bp 




3195 


6458 


18 


3971 


4684 


714bp 


i_ _ : 1 


3196 


6459 


18 


4809 


5504 


696bp 




3197 


6460 


18 


5555 


6805 


1251bp 






1 

i 


3198 


6461 


19 


632 


525 


108bp 








- ■ — 1 


3199 


6462 


19 


1305 


1601 


297bp 




! ... - 






3200 


6463 


i 19 


1924 


2589 


666bp 










3201 


6464 


19 


3517 


2633 


885bp 










3202 


6465 


19 


4768 


5466 


699bp 










32031 6466 


19 


6091 


5648 


444bp 








3204 


6467 


— to — 
19 


6941 


6354 


588bp 










3205 


6468 


19 


8253 


7063 


1191bp ; 




3206 > 6469 


19 


8134 


8667 


534bp 






3207 


6470 


! 19 


10972 


10349 


624bp 










3208 


6471 


19 


11286 


12227 


942bp 










3209 


6472 


19 


12253 


12360 


108bp 


i ; 


3210 


6473 


19 


12840 


140/0 


837bp 


: - ; 


3211 


6474 


19 


IDS IS 


mi ia 
lol 49 


1821bp 










3212 


6475 


19 


10007 

IIS 901 


lool / 


171bp 








1 


3213 


6476 


19 




l?934 


945bp 






1 


; 


3214 


6477 


19 


20361 


20939 


579bp 






1 


: 


3215 


6478 


19 


22761 


22666 


96bp 


i 




3216 


6479 




24399 


24274 


126bp* 


1 j ( 




3217 


6480 


19 


21 188 


25651 


4464bp 


! ; 1 




3218 


6481 


i ™ 


25922 


; 26851 


930bp 






i ! 




3219 


6482 


19 


27737 


j 28495 


759bp 




h " 


! ! 




3220 


6483 


19 


29241 


| 29137 


105bp 










3221 


6434 


19 


30254 


30033 


222bp 










3222 


6485 


. 19 


30965 


32473 


1509bp 








; 


13223 


6486 


! 20 


37 


591 


555bp 


1 .-. 


i 

1 






; 3224 


i 6487 


j 20 


652 


1518 


867bp 


i 
1 








3225 


6488 


j 20 


1687 


4116 


2430bp 










3226 


6489 


21 


36 


728 


693bp 






: !~ 




13227 


6490 


21 


: 691 


. 2975 


: 2085bp ! i | 


3228 


6491 

i 


22 


185 


973 


789bp 


gp: 

AL049707 


; Streptomyces 
coel ico lor cosaid 
|E15;SCE15. 13c 


i 6a 8 j 85.6 

: i 


oxidoreductase 


3229; 6492 


22 


i KW3 


1126 


! 126 bp 




i 






3230 j 6493 


22 


1185 

t 


1679 


495bp 

i 


BP: 

AL049707 


Streptomyces 
coelicolor cosraid 
E15;SCE15. 12c 


: 51.0 i 77.7 


oxidoreductase 
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311-73*1 



Oft 

KB? 


*EU 


^*E : mm 
mm - (no 


(nt) 






3231 


6494 


22 


1936 [ 3390 


,455bp !aL031184 


Streptoayces \ 
coelicolor cosiid i - ft , 7ft _ jL-serine 
2A11; SC2A1 1.03c, 50,1 fU * ' dehydratase 
sdaA | 


3232 


6495 


22 


4274 ! 3393 


882bp gp:D909I3 


Synechocystis sp. i 
PCC6803 32.5 55.0 ! 
0RF_ID:sl 11085 j 


3233 


6496 


22 


5115 


4165 


951 bp gp:D90913 


Synechocystis sp. 

PCC6803 33.7 64. 0 \ 
0RF_ID:sl 11085 i 


3234 


6497 


22 


6437 


5151 


1287bp jgp:Z77724 


Hycobacteriun !hi«tirf«i *™ 
tuberculosis H37Rv 72.6 90.7 1^!! * 1 
Rv2S80chisS ^synthetase 


3235 


6498 


i 

22 j 7124 


6486 


t j Mycobacteriim i 
639bp ;gp:Z77724 tuberculosis H37Rv j 37.8 
Rv2581c ! 


! 

63. 6 \ 


323S 


6499 


i 

22 j 7255 . 8094 

: j 


840bp ;«P:AL02359 


Mycobacterium [ 
leprae cestoid j . 
B1259; : 4 * 1 
yLCB1259. 10c ppi 


70 , pep t idyl-pro lyl 

cis-trans isonerase 


3237; 6500 


23 i 525 ! 938 414bp jOT*™ 5205 


Brevibacteriun : _ 
linens tnpA j i£ ~ * 


87.6 transposase subunit 


3238 6501 


23 • 938 : 1081 


144 bp gp: 


: 




3239! 6502 


23 \ 3072 1270 

1 i 


1803bp gp:X01067 E col i gene did ! 46.4 


75 6 i 0 " 1 "*** 6 

^dehydrogenase 


3240 


6503 


23 4582 : 3428 

j 
i 


K. pneumoniae Kpnl ! 
iDNA methyl ase genes j 


62. 8 ID MA methyl ase 


3241 


6504 23 4987 j 4769 j 219bD igp: ; ! i 



3242i 6505 



23 



5732 i 5460 



273bp Igp: XS9T04; related insertion 
| : element; 0RF1 



29.7 ; 70.3 



3243 


6506 


24 


128 


457 


330bp ! 




3244 


6507 


24 


650 


1237 


588bp 


i ! 


3245 


6508 


24 


1297 


1629 


333bp ; 




3246 


6509 


24 


1568 


2125 


558bp ; : 


1 . j , 


3247 


6510 


24 


2147 


2716 


570bp : 




3248 


6511 


24 


2882 


3433 


552bp | 


1 j 1 


3249 


6512 


24 


3510 


3797 


288bp i 




3250 


6513 


24 


3670 


4569 


900bp ; 




3251 


6514 


24 


4575 


4940 


366bp j 


V- A — — i 


3252 


6515 


24 


5003 


4824 


180bp : 




3253 


6516 


24 


4983 


5729 


747bp j 




3254 


6517 


24 


5935 


5780 


156bp j ; 




3255 


6518 


24 


6098 


6460 


363bp ! ■ 




3256 


6519 


24 


6523 


6795 


273bp 1 




3257 


6520 


24 


6830 


7093 


264bp 


: 


3258 


6521 


24 


7129 


7362 


2 34 bp ; 




3259 


6522 


24 


7299 


7640 


342bp i i 




3260 


6523 


24 


8004 


8276 


273bp j 




3261: 6524 

! 


24 


9502 


8354 


! Hycobacteriun 
1149fap gp: .Z80225 tuberculosis H37Rv 
•Rv2659c 


32.3 61. 8 


3262 


6525 


24 


9852 


9757 


96 bp igp: 




3263 


6526 


24 


11395 


11282 


; C glutaraicum I S3 
114bp fcnift* ; related insertion 
! X69104 ;element:0RF1. 


i 

80. 645 j 96. 774 
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C*74] 



m 1-74 * 



EH 

«w 

«e 

30 


EB8 

SB) 


ru 
$w 


(ot) 


<nt> 


0HFJI 
<nt) 


db 




<*> 


mm 

(0 


1 

ttftt 


3264 


6527 | 24 

i 


11576 


11442 


USbp 


BP: 

X69104 


C glutanicun IS3 j 

related insertion j 74 4 j 88.4 

eleeent.ORFI. ! ! 




3265 


6528 


24 


12517 


11690 


828bp 


BP- 

AL109949 


Streptoayces 
coelicolor cosnid 
J11;SCJ11. 12 


31. 1 i 53. 7 


i 
* 

1 




6529 


24 | 13676 


12786 


891 bp 


D64004 


Synechocystis sp. 
PCC6803 

0RF_ID:slrO516 


33.3 ! 61 7 

i 


i 




6530 


24 ! 14020 


14436 


417bp 


8P- 


i 






two 
J ZOO 


6531 


24 f 15450 


14707 


744bp 'gp: 










6532 


24 


17336 


15450 


1887bp |gp: Z66078 

! 


C. glutanicua copl 


2a 6 


54 7 


gene for PS 1; one of 
the two aajor 
secreted proteins 


3ZHJ 


6533 


24 


17765 


17475 f 291 bp jgp: 










3271 


6534 


24 


18042 


18221 ! 180bp 


Sp: 










3Z7Z 


6535 


24 


18665 


17850 : 816bp 


8P: 








3Z7J 


6536 


24 


20239 


19064 


11 76 bp 


gp: 




! i 


«Cf *> 


6537 


24 


20640 


21323 


684bp 


gp: V01281 


1 aureus gene 


30l 8 : 57.7 (nuclease ! 


3275 


6538 


24 


21450 


21554 


lOSbp ;gp: 




i ! 


3276 


6539 


24 


21572 


21456 


117bp 


CP: 








3277 


6540 


24 


21774 


21628 


147bp 


gp: 








3278 


6541 


24 


21943 . 22506 


564bp 


8P: 








3279 


6542 


24 


22603 ! 24054 


1452bp 


8P: 








3280 


6543 


24 


24593 f 25813 


1221 bp 


*p: 








3281 


6544 


24 ! 26011 ! 27429 


1419bp 


CP: 


i 




3282 


6545 


24 t 27486 ; 28076 


591 bp 


gp: < 




3283 


6546 


24 > 28148 j 28543 


396bp 


i ' 






3284 


6547 


24 1 28606 : 28842 


237bp 


*L , 




3285 


6548 


24 


29510 ! 30133 


624bp 


£p: U640S6| Shewanetla sp ssb 


M Q ! fa * iFIA single stranded \ 
z * 9 j DNA-binding protein 


3286 


6549 


24 


30255 j 30833 


579bp 


Sp: 1 


4 . i = 


3287 


6550 i 24 


30861 ! 31322 


462bp 


CD: 1 


1 



[0121] 

( Corynebacterium glutamicum ) ^^tMW^^L^^COMf^O RF ^: ^ U 

•r-U ij 2* - tf)\/% ^ 9 A ( Corynebacterium gjutamicum) ^fe^fe^fiftDNA 

&mm<DtfV 5? * l/Urf- $&mMfflffift (expression modulating fragme 

nt, JgATEMF iLmm-t^) *&&~?2> 0 EMFttt, fW*fglC^M£;ft£0 

mmoz&mtfmt-f&z: t&ws. emf^uh -^d^-^-, a-^i/ 
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U * A £r -Ir U # Z* • PR/ % ^ 9 A ( Corynebacterium glutamicum ) ^tf) A # y 
T<Z>*-&, EMFttif, Jtfc^RhZ > h (2o©ORF©|8rfc:;&5»T# ; 
SSj|©10^ 200:5* # K) IC#^E-T§ 0 BPt). ^2102 * l/tf^ KJS*_fc© 

& £ „ * fc E M F ffi^K $r # - PKK232-8 ; Amersham Pharma 

cia Biotech*±§g) JCfcy, TOfc J:tfM#nrtB*e;&*. 
[0 12 2] 

mx.^*#-#&tf e>ti-5o *»9!©ORF©— o€r^t?jffiSI>t 

£4Te«trrSEMF ;ii:#*e£5. #»lil§©EMF&^trtfflfcj*.'< 
9 Z -fc*, §|EMF Cff»l«flBlClgSnfcft3l©4|fS*0O R F £^£iir 

[0123] 

gtll, 3.FIXII, SuperCosl (J£*_tStratagenef±g() , pUC18. pUC19, M13mpl8. M 
13mpl9 (JKJt, Life Techno logiesft:^) , pBeloBACll [MozoP,, Mol. Gen. Gen 
et. 258:562-70 (1996)] , Ap^rV T ffi3fcEMF Sr^^A^-r-y T 33 frj" <5 jK 
y KMMt 1/T3M&PET3, pETll (JK-fcStratagenefcfcJg) % pBAD, pTh 

ioHis. pTrcHis (J^_h, Invitrogenft^J) , pKK223-3, pGEX2T (JgtJi, Amersham 
Pharmacia Biotech#Jg) , K«£tol&3fcEMF«:-£#K«£WJC;J3 tfSsKy ^ 
^ F#S3IM£: LT# : jSi&pYES2, pPIC9K, pBlueBac4.5, pcDNA3.1, pSinRep5, pC 
EP4 (£*_h. Invitrogen*±$g) „ pRev-Tre (Clontechftfg) % pAxCAwt (S?@3t*± 
Si) fcJftf&tf&JlS. 
[0 12 4] 



9 4 
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*fT?&»j, Jt«^ft©»-&ttT>f *n>f>S?x*$/s:/, 'J>i*;i/i"?Ah7 

C^El/^a.^- • 9U~- — >lff&2ffi.^ £J:tf, SpectorP,, Cells/ a laborato 
ry manual, Cold Spring Harbor Laboratory Press, 1998) ] „ ?ir3=£#f £ l£, 

K»f^<Z)^IIHljgWT*(Z)#^ffii: LTli, m$.m&mz4 y^tfv- F2*iT 
%<fcv>U ^Mti^tlM^ttSH^ F) tcM» 

( Corynebacterium glut ami cum ) (D^7 ACDO R F j; »J 3— 

K 5: £ ^ I" £ #> ^ K f& V * -5 Z. H tt' 7? £ S „ 
[0 12 5] 

K?:^tSo #3fc«8<Z>JKy Ktbttt, JilHORFlCfcUa- F 

StlSJKU K*#-&if £*IS 0 MB^JS#3 2 8 8 — 6 5 5 OT'atS 

tifcT^ y^ffi^Jjb^^S^y ^rf* Ffe#3l!J^C&^£*i£ 0 *sKU F 
tt. ^1/^17- • ^D-^>^2j^, # l/> F • :/n • > • 

^El^n.^ — • 7*>f:*"n5? — , Nucleic Acids Research, 10, 6487 (1982), Pro 
c. Natl. Acad. Sci. USA, 79, 6409(1982), Gene, 34, 315 (1985), Nucleic A 
cids Research, 13, 4431 (1985), Proc. Natl. Acad. Sci. USA, 82, 488 (198 

vmzmm&m&mmw^mmAmzm^T. mz.\*mmtt3 2 8 8-6 5 5 
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(DT$ J WtX'&Z bV> 0 £<IC. ffiM#3 2 8 8~6 5 5 0t^ 

ftZ>&T$ JMmFi£'P&< 6 0%J£U:. ®#«8 0%J£Lt. #tC9 5%J^ 

[0 12 6] 
[0 12 7] 

^«:^tfaa33&*S©DNAWT^S:W«'rs. 
[0 12 8] 

z.n bo d n A»?>t zmm&m^? z -<d ?u ^- * -(Drmizmx-t & z. 

mmm^ ws&sl* ? & - izm& Lfrm^fflMizmxtz* 

m^mmti^xit. mm. mm, mmmm. i*»e mmmmm, gmn-t 

[0129] 

tC ^ D - # - ?: ^ ^ b T V ^ § =b © # M ^ ft Z> . 



9 6 



2000-3104456 



#5p 11—377484 



[0 13 0] 

flteB^^-fcUTtt, $f;U£, n U *^?^U ?A • 40b* ^ * A (Coryne 
bacterium glutamictuii ) V&m»SM&'<? # —^^7. ^ K"e&-5pCGl (#H§Bg57 
-134500) , pCG2 (#ggHg58-35197) . pCG4 (#HUHg57-183799) , pCGll (#g§ 
BB57-134500) % pCG116, pCE54, pCBlOl ( V>"f *l%#^Hg58-l 05999) „ pCE51, 
PCE52. pCE53 [V ^41% Molecular and General Genetics 196:175-178 (19 
84) ) , pET3. pETll (J^_tStratagene^fc^) „ pBAD, pThioHis, pTrcHis (J£*_t 
„ Invitrogen£t§g) , pKK223-3, pGEX2T (J£*_L. Amersham Pharmacia Biotechf± 
§g) ©ffi, pBTr P 2. pBTacl, P BTac2 (V^tl*^- U V>/\-f M±M £ *J 

WM) , PSE280 (Invitrogen*±§g) „ pGEMEX-1 (Promegafcfc^f) , pQE-8 (QIAGEN 
ftS?) . PKYP10 (#g§Bg58-110600) , pKYP200 [Agric. Biol. Chem. , 48, 669 
(1984)] , pLSAl [Agric. Biol. Chem., 53, 277 (1989)) , pGELl (Proc. Natl 
. Acad. Sci. USA, 82, 4306 (1985)) , pBluescript II SK(-) (Stratagene£fc 
SS) „ pTrs30 [ Escherichia coli JM109/pTrS30 (FERM BP-5407) J; »J MW > 
pTrs32 [ Escherichia coli JM109/pTrS32 (FERM BP-5408) J:iJiS) > PGHA2 [ 
Escherichia coli IGHA2 (FERM B-400) J: »JM^k #^Hg60-221091) „ pGKA2 [ 
Escherichia coli IGEA2 (FERM BP-6798) iyig, #ggHg60-221091) „ pTerm 
2 (US4686191, US4939094, US5160735) „ pSupex, pUBHO, pTP5, pC194, pEG40 
0 [J. Bacteriol., 172, 2392 (1990)) „ pGEX (Pharmaciaf±^) , pETS/X^A 
(Novagenftlg) Z> Z. h 5. 

[0131] 

<fc^„ WZ.lt. trp^n^-*- (P trp ) , lac-/D=E-#-, P L ^n 

#-£&tf£z: Jfe ptrp ^2ojlJ!Stf:yn : E-^- ( p trp X2 

) , tac^a^E-*-, laOT^n^-*-, let I^U i E- # -tf>± v 
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[0 13 2] 

V iKy-A^IB^J"e$>€>S>^-r >-*7l/#7 (Shine-Dalgamo) 5!£T£I8& 
[0 13 3] 

*t£M£LTkJ:, x*/x'Jt7*, -fe^TM, Af;^!, ^l/tfA^-^ 

icMt* ffl%.l£, Escherichia coli XLl-Blue, Escherichia coli XL2- 

Blue, Escherichia col i DH1, Escherichia col i MC1000, Escherichia col i KY 
3276, Escherichia coli W1485, Escherichia coli JM109, Escherichia coli H 
B101, Escherichia col i No. 49, Escherichia col i W3110, Escherichia coli N 
¥49, Escherichia coli GI698, Escherichia coli TBI, Serratia ficaria, Ser 
ratia fonticola , Serratia 1 iquefaciens , Serratia marcescens , Bacil lus su 
btilis , Baci 1 lus amylol iquefacines , Brevi bacterium ammoniagenes , Breviba 
cterium immariophilum ATCC14068, Brevi bacterium saccharo 1 y t i cum ATCC1406 
6 , Corynebacter ium glutamicum ATCC13032, Corynebacter ium glutamicum ATC 
C13869, Corynebacter ium glutamicum ATCC14067 ([HjgH Brevi bacterium f lavu 
m) , Corynebacter ium glutamicum ATCC13869 ( fBMS Brev ibacter ium lactofe 
rmentum ) , Corynebacter ium acetoacidophi lum ATCC 13870, Microbacterium am 
moniaphi lum ATCC15354, Pseudomonas put i da , Pseudomonas sp. D-0110^£$:2b 

[0 13 4] 

ny^A'^f'J^A- ^V^^i'A ( Corynebacter ium glutamicum ) &fefcJ:-£- 
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o^EMFS:#«roTtg^^^Mi-^^M^fe-5o Patekf>, Microbi 

logy 142:1297-1309 (1996) iZ^^MH^B^ tlX £ „ 
[0 13 5] 

^-(DmA^mt ITU ±IB1&±»JB^D N A S:#A-T-5^T' 

c. Natl. Acad. Sci. USA, 69, 2110 (1972)] , (#^HH63- 
248394) . ££teGene, 17, 107 (1982) -f> Molecular & General Genetics, 168 , 

in (i979){cffi«©:fr&^£&if£r£#-e££ 0 

[0 13 6] 

mm^m^mmhLxm^^m^izit. w^^-tit, pyes2 

(Invitrogen*±§g) „ YEP13 (ATCC37115), YEp24 (ATCC37051) , YCp50 (ATCC3 
7419) , pHS19, pHS15^£&lf £^ fc#*lf£S. 

, PHOS^D^-^- PGK^D^E-^- GAP^n^E-*— . ADH^ 
D^E — „ gal l^n^E — gal lO^D^E-*— , H— h^a^^iNU^ 
^K^U^E-*-. MFal yn^E-*-, CUP 1 ^D^E- # £ CI £ 

[0 13 7] 

^^^JflMtLTli, Saccharomyces Jj> Schizosaccharomyces ^ Kluyveromyce 
s|S> Trichosporon JS> Schwann i omyces J§, Pichia JS, Cand i da jj^£ EC JS *f~ £ %E £ 
4£9% ^f^.li> Saccharomyces cerevisiae, Sch i zosaccharomyces pombe % Kluyver 
omyces lactis ., Tr ichosporon pul lulans > Schwann iomyces al luvius > Candida 
utilis ^£&tf£ Z. £L ^ £ o 
[0 13 8] 

Ttl^ffiV^^^T*^ M^tf, il/^h0^l/-J/3>^ [Methods Enzymo 
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1., 194, 182 (1990)] , X^acn^^Xh^ [Proc. Natl. Acad. Sci. USA, 7 
5, 1929 (1978)] % WMV?' 1 J2±'& [J. Bacteriology, 153, 163 (1983)] „ Pr 
oc. Natl. Acad. Sci. USA, 75, 1929 (1978)fa«<Z)#&^£&lf 3 d £ 

[0 13 9] 

mmmm^m^nvrm^^m^izit. mm^^^-tvx. mm. pcdna3 

.1, pSinRep5, pCEP4 (Invitrogen^t^) , pRev-Tre (Clontech£fc§g) % pAxCAwt 
&m&ttm) > pcDNAI, pcDM8 S/tfcJg) , PAGE107 [#^3-22979. C 

ytotechnology, 3, 133 (1990)] „ pAS3-3 (#g§5p2-227075) , pCDM8 (Nature, 
329 , 840 (1987)] , pcDNAI/Amp (Invitrogenfrg!) „ P REP4 (Invitrogen^fc$g 

) , PAGE103 (J. Biochem. , 101, 1307 (1987)] , pAGE210^£&tf r £ Z. £ 

[0 14 0] 

-9-4 htjtSUiy^JVX (CMV) (DIE (immediate early) Mfc 

[0141] 

?g£fflfl&£:LT«, t: h^^flgT^^-^v;!//^ (Namalwa) ^> V/MDm& 
T?&£C0S$Ifl§, ^^>fr- -X • S\2±X$-(DMm'V2bZ>CE0MB&. HBT5637 (# 
H§Hg63-299) f^fetfS^i:^^^ 

(Cytotechnology, 3, 133 (1990)] , V >^#;i^>^ A}£ (#|fg^2-227075) 

, U rf^ai? £/H (Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)] , Vir 
ology, 52, 456 (1973)^£&tf£ r £: 
[0 14 2] 
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y ' ^l/^rrL^— • A>f>t*n£? — , Baculovirus Expression Vectors, A Labora 
tory Manual, W. H. Freeman and Company, New York (1992), Bio/Technology, 
6, 47 (1988)^{CfB«£*lfc#&lC«fcoT, jK V K fc^-f^ d £ 

[0 14 3] 

m^^J3V>TMVN&4xSit^#A^^^-fcLTl±, Mx.lt. pBlueBac4. 
5, PVL1392, PVL1393, pBlueBacIII (£ ^CInvitorogen*±|g) ^Sr&WSri: 

[0 14 4] 

ographa californica nuclear polyhidrosis virus)^3cfl§ V^<5 a 

B&&$ll%&£. L/Tli, Spodoptera f rugiperda (Z>gP^lBliaT & -5 Sf 9, Sf21 [Bacu 
lovirus Expression Vectors, A Laboratory Manual, W. H. Freeman and Compa 
ny, New York (1992)] , Trichoplusia ri<Z)0MMHli&'£&SHigh 5 (Invitrogen 

[0 14 5] 

(#^§¥2-227075) „ U*7x^S/g [Proc. Natl. Acad. Sci. USA, 84, 

7413 (1987)] ^£&tf£ 3 
[0 14 6] 

i K, #An^1f-f £ 
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JB^T=&<fc<, ffljUZ. XV -7=7V-^*?4 (CaMV) ©358^0^- 

[0 14 7] 

IS. 

tf V^f *l%>JSV*S£fc#T5£, -0»IAli. y^n/^f 'J^A ( Agrobacterium ) 

(#H§Hg59-140885. #g§Hg60-70080, W094/00977) „ a: V if V ntf? Is— i/ 3 > 
& (#H§Hg60-251887) , A-f^M> Otters) Sffl^S^iS (*f*FSl2 
606856, #ffH2517813) d 
[0 14 8] 

sauwifi*fcttffl«jiiiffiK:j:>;»3as*fc#-&K:a:, m%>z> 

[0149] 
[0 15 0] 
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[0151] 

*<Dm<D&&mit&Q!. te^mz, ^by, m^*x. mn^**. n->x 

[0 15 2] 

pHii3. o~9. ocis«r-r<5cifc##3:i/v*, pHcua, nufciit 

[0 15 3] 

^ n ^ - ? - n v x mm&<D -? n =t - # - & m ^ fcMgi*. ^ # # - t^s^si 

[0 15 4] 

•tZilgiZ&4 VzfU^ft-p -D-^ytft^Z Y\±^ J 1/ F^£, trp^n^E 

-^-^m^t=.mm^^ ^~x^mMMvt=.u^m^mm-t^h^\z\%>(y k 

[0 15 5] 

Jg£*lTV^SRPMI1640Jg;lf!l [The Journal of the American Medical Assoc i at io 
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n, 199, 519 (1967)] . EagleCDMEMigiffi [Science, 122, 501 (1952)] , ^Ol/^ 
y nBfc^MEMi^ifi [Virology, 8 , 396 (1959)] , 1 9 9 [Proceeding of th 

e Society for the Biological Medicine, 73, 1 (1950)) ^ feteZl'tl t>i%1&lZ 

[0 15 6] 

W> If PH6-8, 3 0-4 0TC, 5%C0 2 #ftTf©MTtl~ 

7B rat? 3.. 

[0 15 7] 

MStlTV^TNM-FHJgiS (Pharmingen^t^) „ Sf-900 II SFMigi& (Life Techno 
logies*±$g) , ExCel 1400, ExCell405 (VN-m^JRH Biosciences*!^) , Grace 
's Insect Medium [Nature, 195, 788 (1962)) W£ ZL £. j$Xg Z> a 

[0 15 8] 

mm&. IfpH6~7, 2 5~3 01C^#Tf, l~5HilT9. 

mmtp&mizmvx, ^fzy^^iy^cDm^w^mmizmMLx^ 

^^iz^t^xmrn-r^zm^x^^. mmmmm&zmmtzmi&tLx 
t*, -mizmmtstix^z><u^is¥ - y> f - **-^(Ms)jgi£, *>?>rh(whi 

[0 1 5 9] 

«fpH5~9, 2O~4 0t:C!)^ftTT'3~6 0H^^c 
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So 

[0 16 0] 
[0161] 

, /K-;i/V>e><Z>:£& [J. Biol. Chem., 264, 17619 (1989)] „ U^bO^m 

[Proc. Natl. Acad. Sci. USA, 86, 8227 (1989), Genes Develop., 4, 1288 ( 
1990)] , ^fctt#^5-336963, #^6-823021^lCgS«CD^S:M"r £ £ 

[0 16 2] 

#^¥2-227075Cf3*$tlTV>S^lcmCT, ^'b Knlil^ii 
[0 1 6 3] 

[0164] 
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jK u ^ ^ f i h ic j: y , y ^ k fcigit-rs 3^^$s 0 

<D~fj$k [American Journal of Clinical Nutrition, 63, 639S (1996), America 
n Journal of Clinical Nutrition, 63, 627S (1996), Bio/Technology, 9, 830 

(i99i)] izmvTmte3-$:mA{srmm.i,fcmmtpiz$Lftm<Dtfv f& 

[0 16 5] 

tt, *3Si©)Ky ^^f - FS 3 - Kt* D N A S:«A 

3JH»ft#J: yStJKy<^ F S^iilc J: y, SEaKy*^ 
(#g§HS63-309192) , IP^Sr&tfS CKBRKlMV^ 

ft£> T/n^E — # — £ l/Tli, »&T?*fc^T?£S*»<z>T?&ftfc£v*Tft*Mv**££ 
^n^-f >:/n^-*-^##j8fc«v*&ftS„ 

[0 16 6] 

v\T*»W<Z»Ky F&SUti-S^fSSfc 

(D^m MBMIS&k, 20 (1994), M^K^f#, 21 (1995), Trends in Biotechnolog 
y, 15, 45 (1997)3 KJpCTiRJ&U KsKy F&*»4WtC£/£ • *5K3 

-fr, *«i»*J:yStsKy^^FS:«3t , r*ii:lcJ:y, aSstfy^^ F&£& 

-rs^ifetf&tf&fts. 

[0 16 7] 

*»W©^e««l*K:J:yi33iSftfeaKy FSr^lKSaH-TSfeftJCtt, 
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mm. bp*., m^mz^^mm. nmm. mmmmizzzyumm 

„ i?3l?-)lT$ J ^)\s (DEAE) --fe^Tn-^., DIAION HPA-75 

$g) ^©l/^>£M^£|^*>3£^nvh^7V-^ S-Sepharose FF ( 

Pharmacia^) tg(D Is V2s %m^t=.$>J XZsizWkV n V h 7=5 :7>f ^ 

[0 16 8] 

flSfcEHK^ $t#U mfofrM*ft?Z.£lzj:*J^ a»^LT/jf'J^7°f K 
[0 16 9] 

[0 17 0] 

r©J;e){CbTBt#$tl^^U^^ F£UT, MiH E?J#f3 2 8 8~ 
6 5 5 0|a«©T^ Jmmn^-t^V^V'^ F£&lf&:i£#T*£So 

^WOsKU-^^Ktt, Fmoc^ (7 JVXU-JV is JjJl> 
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tf-jvm) , tBocg (t --7^Jl**isJj;i#-»m &<Dit&&&.&K.& 
oT^lgjg-rS^^Tb^^Sc Advanced ChemTechftJg, /\'- 3f > • ^1/ 

V — %bS8» Pharmacia*!^, Protein Technology Instrumental^, Synthecell-V 
egaftgf, PerSeptiveft^, »mmftffi*£<D'<'7* F-&Jfc»&*UJS bTft^« 

[0171] 

© -eti e> ©^jftgrnaws^ £ a* a-t s z t. x% n e> £3M?si£#fM©£Mffi & 

T^<5 (W093/19190) „ ^J©«a*©T;i/^->^^*^^Coryneba 
cterimn glutamicum tC^Af 5 T;i/=^f— >©ii*J£j£#j@3. £ r t^HfS 
*lTV*£ (#2^5-23750) „ 
[0 17 2] 

[0 17 3] 

#3818© jKU F£J:tf-t©WTJi©fiMBaL MUPJC*» 

m<D& f©t^ yfiftffi^j&aa»i/fcn>if3.-*-*eK*i: y«rfgfcg£ 
n>y tr-^ x*, /\-F^*?> IK&^ -:/&£©«£&»*&#, cd-rom, 

CD-R, CD-RW. DVD-ROM, DVD-RAM& if ©^^Salt^^, RAM-£R0M& ^©«5C3B1* 
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[0 17 4] 

V h^tlfe^^rX h -7 T-T )\y & Z> W2ASCII 1 T J IWDMM-Vmis r>Z> a 3*ie> 
[0 17 5] 

m&m it z * ic ±m<7>mp}mm. z mm -r s n y t? ^ - # - ^ - x <z> >> x ^ a & 

iffitS. iCDS/X^Att, H'J^Ai'fyyA-^M^A ( Cory 

nebacterium glutamicmn ) £ fctt-€-«)^S^^^%CDWS©fc &tc;g"M&®2#l£: M 

[0 17 6] 

gais^g, tp&mn&mmn. mjimmfrbtez* V7h-?x7#m sAts 

[0177] 

^©jyfclft&Blftki:. Mill f J AtcfcttStfU ^-/tf- Kn- K«H>^n 
£4* / Al^fett^'JW K««©H^Tf*>*. -e©fc«)©«4r©flE»I<Z>^r 
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[0 1 7 8] 

*l<5„ f 0fcfi)0V7h^x7i:bt, GeneMark (Borodovsky £> , Nuc. Acids R 
es. 22:4756-67 (1994)] „ GeneHacker (£ffl£, % Sglfi^l, 42:3001-07 
(1997)] , Glimmer [The Institute of Genomic Research ; Sal zbergP>, Nuc. A 
cids Res. 26:544-548 (1998)] ^j$$>1if £>*l£> 0 
[0 17 9] 

tiftffl&SO&^il&ftt. LV^£i±, ^Jl0^e>100M©T ^ 7^ £fcl±&j30fr£>3 

oom©* * ix>r^ F^*"e$>So 

[0 18 0] 

fc«)©y7N'?xri:lt(i, FASTA (Pearson**. Proc. Natl. Acad. Sci. US 
A 85:2444-48 (1988)] „ BLAST (AltschulP,, J.Mol.Biol. 215:403-410 (1990) 
] , Smith-Waterman (Waterman Methods in Enzymology 164:765(1988)] „ 
GenetyxMac (Software Development£fc$g) , GCGAy^T— V (Genetics Computer 
Group*±$g) , GenCore (Compugen*±g()lg;#& 
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[0 1 8 1 ] 

-T^U ^AJCjR-rS^ft, t<[:3'J^/t9r'J^ • ( Coryneba 
cterium glutamicum ) 1 1 ttf ©Il^^fi^OO R F, EM F*0>%££5!£[ 

Inn/^f'J^A'^B^i'A ( Corynebacter 
ium glutamicum ) £ tt-£©3gii^£^£: H U * A^^U ?A • ^ V A ( 

Corynebacter ium glutamicum ) ATCC13032#fc>>rV A £ ©ffijgj&S: JlV^f r 
T'tS. rtUC«fc*J, Mitf3'J»;^f'J^A- ^ >? A ( Corynebacter 

ium glutamicum ) £ fcl±^©^ii^£#ffCffl5fc-r£T^ ^ & 

[0 18 2] 

V A ( Corynebacter ium ) &5fc<Z)$t£^£ fc»-e*ia^©^#fft^(D/Ky 5? * 1/ 
3 2 8 7C^$tlfc^«IB^J©fiE^©g|$^i2^j, % 

•fe*-^3 >HJ^lCi: *J5?#-f iljb^^S [ManiatisP,, Molecular cloning/ 
a laboratory manual (second edition), Cold Spring Harbor Laboratory Pres 
s, 1989] „ IB^J##1~3 2 8 7C^$tlfe^KSS^J©ft«(DgIS^@g 

FWf^&itHgy^^V-^-r^PCR^lC^oT^^-rS^il^T^^ CDieff 
enbach^j, PCR Primer/a laboratory manual, Cold Spring Harbor Laboratory 
Press, 1989] „ 

[0183] 
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9 Uyt^- FT W ^ii^t'-So ^Zlt?VA-5.jJ<y K7l^>f tit. DNA 

£l^MT-@*3ii:£=b©£V^o Z14xi:^*fe«»ft*©«a^ (DNA, RNA) 

tfHTiB£&& (Hacia, j.g. Nat. Genet. 21:42-47 (1999). Duggan£» Nat. Gen 
et. 21:10-14 (1999)] „ /KU 5? * l/tf^ FT #{:DNA7>f ?n7K 

[0 18 4] 

ftfjtlf, 3'J *rt9-rV frA • jQl/jt ^ ? A ( Corynebacterinm glutamicum 

) ®^oRF(Z)»3a»«f©fc«)©ri/>f &w»"r*»-&, ^oRF^ofttci 

^^>f^--&fflv\TS(t1g«©siSiB^J€:PCRK:T*(SL/, -£*i«:fifcK:H*rr*i, 

U»>f*>©#*^fl:^fl9lC^ffi«LaLfeffl#K:tglPS-&*^iS [Cheung^, Na 
t. Genet. 21:15-19 (1999)] mWV&Z* "TTJCrOJ: 5 &^ffi*&3S#S£ 

m^ttrfcflE^tU — ttJCA#BTtBT?&*' GMS417 Arr 
ayer, ^BJtltR) . t£oT. ?n/Z%9 2* ( Corynebac 

terium glutamictun ) <D±tf J AKl*)fe*«[3£K?ffflt#« ? *ttti, 3fcl&tSfc<Z>£3t 

[0 18 5] 

Etifr&JfcLT* J:V^ [LipshutzP> % Nat. Genet. 21:20-24 (1999)] . 
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# K©;R£«, 10~30d&S#— fl£lftTi&£o r©^$CD^U =f5l^ U^-^ 

h>e.M$tsDNA-7>f^n7i/-ft'{i is^^ofa, mte^ommzfa 

t h ©2,300^ n/<-xict>fcSM^c*©SNP (— #im/t$*iTv><5 C 

WangP>, Science 280:1077-82 (1998)] 0 T ^^#iC £ o T n U * U 
• ( Corynebacterium glutamicum ) (^^3100^r n K — X) <D 

£>f y AC;b££^Me^Jff##&*U;£, ;(D^>fy0DNA7^i'n7Wi: 

ZtV ■ 5 9 A ( Corynebacterium glutamicum ) £ it 

[0186] 

rtie><z>jKu \/**f- vr\sj*m^tc.m&ffiffim, &sv^«n* (#m 

) ^PPtf^iCOV^Ttt^^(Z)^^$:MV^SZl^:^t?^S [DeRisiPj, Science 278: 
680-686 (1997) ; Wilson£>, Proc. Natl. Acad. Sci. USA 96:12833-38 (1999) 
;BehrP>, Science 284:1520-23 (1999)] „ iE^j§¥#r <Df=.&><DfflW<D* V "fe > 
•V-RNA (mRNA) ii^'n/t^f'^A • (Co 

rynebacterimn glutamicum ) &CoV>TW:» Bormann£) (Djj%£ [Mol. Microbiol. 6 
:317-326 (1992)) S:M V>tl«^ff RTIgT ^>S„ ^tf) J: 5 tC t,TDf§gbfcRN A 
iCfcfc. @^i:t-SmRNAJ^^lC^Cjl3gf(?)U/Ky-ARNA (rRNA) 

l^ffctf&lf b;ftS [Nature Biotechnology 16:45-48 (1998)) „ ^SV^i, 
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£*TV\ M3fcfe^. M*-fc£Cy3, Cy5^$tfcdUTP (Amersham Pha 
rmacia Biotechft) £ c D N AiZM V 3 £ T'&Mft'Vg £ [WilsonP,, 

Proc. Natl. Acad. Sci. USA 96:12833-38 (1999)] „ #&zf^-<~?-<Dtt 

*5»j{corf(D3 *m<Dmnmwm&'7?4 ^-izfem-t&z. £t% mma>&m 

4££ <fc yiff#)£Z:£: ; k"5rtg"£&£ [Tao£, J. Bacterid. 181:6425-40 (1999) 

•[£![£. tt« Nature Biotechnology 14:1675-80 (1996)] „ 
[0 18 7] 

i^>^g (MX-tfAmersham Pharmacia Biotech*±§[L STORM) ftifjc'j: U nftft 

it. fejrtjfjejiftsn*. *9>f K^9*±©aKy i/*-?- Fr u>f ic-ov^r 

<Z>fi?#r^g«, GMS418 Array Scanner (S«3ttfc«) SfctfrfrBtSJlTfc »j, 3*1 

faiT (M^SSIME ImaGene ; W±7>f ;i/Af±§g, Array Gauge ; Amers 
ham Pharmacia Biotechftg^ ImageQuant, ^) ^ftMTftfi. 

[HigM] 

[0 18 8] 

HifisM 1 ny^A^-^ry^A'^Ol/^f^^A ( Corynebacter ium glutamicum 
) ^MC^tlB^Jl 

n y *A?^y f A • £Ol/# ^ # A ( Corynebacter ium glutamicum ) Jf J 2±<D 
3*&SBJ#Jifej£M:H^V AS/3 y hi$y& (FleischmannP,, Science 269:496-5 
12 (1995)) ^.(D^mX^t, ^M7^f/7U-5:MU ■€■© 

[0189] 
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(1) 3»J * >K # -r U • 401/ ^f'^A ( Corynebacterium glutamicum ) AT 
CC13032#c>>7V ADNA©i!§g 

n U *rt9--rV - tfJVZ ^ ^ A ( Corynebacterium glutamicum ) ATCC1303 
2ffi*l%tfV*sy*<0;mYmi& (m^*X7g/U h >10g/L , Sftt|viJ9 

A3g/L , »«x^^5g/U pH 7.2) 50mn?30'ClCT$r&ig#U M^vfrHCJ: 
y»ftS:iaJRLfeo STErtyyr— (10.3% sucrose, 25 mmole/L Trisf^^f^, 2 
5 mmole/Lni^U>^T^ >E3#»(JKT, EDTA £. BSfH) > pH 8.0) 
Lfc^, 10 mg/ml©U V^ — ASr^trSTE/ty 7 7-10 ■ lfCjHftU 371CT?1I$ 
WJHK>jWC«i:3bfc. 10% SDS£2 ■l*flnbT»IS3li\ 65TCT»10^ISr«»b 
fl&fi*T??fr*PL,fc 0 10 ml(Z)Triscfi3fa7 3iy->n/$:i0x.. ^M"e30^^ 
iR^jWCjgfcS Lfctk &&&m (15,000Xg, 20&m. 20TC) Srffofe. *M 

fc^JRU P!«©*f^T»7aiy-^//^nnsJx^/Aftrm, ^nnMAM (2 

0) SrffofcflL ^cMtCl/10*©3 mole/L^^-hU^A^M (pH 5.2) , 2fg 

ADNA£0.02 mg/ml0>RNase£<g-t?TE/^y 7 7- (10 mmole/L Trisi&ggj£&, 1 
mmole/L EDTA, pH8.0) 3 ■ltC*»U 37TC lCT45#im#f£ L fc^, _LSBi:H«fc 

ic-7i/-;i/|fim, ^^-^/^nn/J^i/AJf&ffi, 9 uu-fo;v&ffim$:ft^f=. 
. V7°n -;MfcM£*TV\ £Cfc$V ADNAtfc^£70%:n# y -;i/T?3IH8s 
i^Lfcfk affcU 1.25 ■lOTE^y77-K:»iPl/T, 4V ADNA?§?£ (*&0. 
1 mg/ml) 

[0 19 0] 

(2) isav htfy^'CJ^V -(Dftm 

llibfcnU * /t^-r-U 7 A • ^ 9 A ( Corynebacterium glutamicum ) 

ATCC13032*fc$V ADNA 0.01 mg£, ^*0.4 mHC&S «fc r> JCTE V —>T - 
(yamato powersonic model 50) Tf, ffi*20T?3tlS5f^ia«yffiL, 1~10 kb 

Ai^^&mifccb, 6«>K'j7^'j;i/7> K^;i/B^c»tc<fc y#w 

Lfc 0 l~2kb©^/A»}^$:^;i/^f)^yffib, 0.3 mltf)MG^ffiA y "7 7 - (0. 
5 mole/LBf^T — 10 mmole/Lgf^-v' £/7 A, 1 mmole/L EDTA, 0. 
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i% sds) 37x:T*m&M£.z> bTDNA^^mufeo mmmm*7*s 

/^nn^i/A&ji^ 3i^y-;i/ifcMb^y h$:#fe 

o T4U#-1f (Sig^ftS^ffi^T, >f h^M^pUC18 Smal/BAP (Amers 

ham Pharmacia Biotechftjg) 500 ng£§:16r:T:\ 40B£|^>f >^-S/3 > Lfco 
^ >f- 3 U 0.01 ml<Z>TEA*y 77-C»*bfe 

0 ELECTRO MAX DH10B cells (Life Technologies^:^) 0.04 mUc^fLT 0.001 m 
\<D=7 -if-V 3 ^tfHJ^#lC^3*lfc^#T% Xl/ir hnjKU-J/ 

a>tCJ:»;#ALfc. ZLtlfcT >tr>>U >0.1 mg/ml, X-gal 0.1 mg/ml, >fy^ 
Uif^y- /S Ml°^y ^ K (IPTG) 1 mmole/Lfc^tfLB^ffiigife 
(*35fel.6%^tfLB*ifi [A* h hU^h>10g/L, ^#:r-3f *5g/L, .fftffc^ h 
U^A10g/L, pH7. O] ) IC£^ 37nm&t%mLf=. 0 #e > tlfc=in--li > 96 
5t#>f U- MCT7>fc?S/U >0.1 mg/ml &-g-t?LBJgjfiO. 05 mlt?37TC^^ 

[0191] 
(3) nx^K7>f^7y-(Z)^ 

□ 'J ^A^-r-U • ^ ^ A ( Corynebacterium glutamicmn ) ATCC1303 

2m>fJ ADNA^O.l ing&SauSAlCSMmtSg^S^M-fbU 10% &tf405& sucros 
e/^>y^T— (1 mole/L NaCl, 20 mmole/L Trisi&^j&, 5 mmole/L EDTA, 10SKX 
t£40% sucrose, P H8.0) fcM^T^igb £10-40%$/ a $g^£j®I£m V^, M 
M'bfrM (26,000rpm > 18hrs, 20-0 £fTo£o ^i>^-^|^lml-ro^^.-^(C 
#JfeU T**n-^^;i/«^i&-e^®^CDDNA»i^$:5i^L,^^ 40kb(DDNA 

[0192] 

3<DDNA^^^superCosl(Stratagene^±^)©BamHI^J^lC, ^#^^#JlR#lC 
fl£v*3t*gl,fc. Gigapack III Gold Packaging Extract (Stratagen 

eftjg) *m^T, mamm^mmiZ^K *IMXLl-BlueMR (Stratageneftjg 
) mzmXLtco r*l£T>t?^y >0.1 mg/ml&^mB^fg^lC^fcU 3 

TCT^&mmv. nn--*mmhfr 0 mbnr~nu--iz, ssnz^z--? 
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V- hT7>fcT i/V yOA mg/ml£-g-tfLBigifrg-i?:i:;i/0.05 mlX*37X;m : fc&Wi1% 
mLt^ 20%?*y £^taBJgi& £0.05 mlfln*.. jff#LT^y -fe n 

[0 19 3] 
(4) &&mm<D8:fc 
(4-1) $#g?<Z>il§g 
n U *7<^"r- U ? A • ^ ? A ( Corynebacterium glutamicum ) ATCC1303 

2*^ 7 b><D&&&mn*-£.>f J v hff>& [FleischmannPj, Science 26 

9:496-512 (1995)] &3£#K: UTfcJt Lfc. -ttllCffl V*St*£U± (2) -eUSgb 
tz-^A-?*? y -<fc yPCRjgi^lC <fc Ufg$gL£: [Makino£>. DNA Research 5, 1-9 ( 
1998)] „ 

[0 19 4] 

T>tTS/y>0.1 mg/mlfc^tfLBfgife&^cii^&fcyO.OS ml-To^ 

fel/^y^T-*- (GENETIX*±Sf) T'llU 37r TfJ^MHM&fTofc. PCR 
jKJfrMS:0.025 ml-ro^SLfc965^y r^^H>^l/- h (PE Biosystemsf±§g 
) IZMfc*:^ tf-^l/- h (hy^>*tS?) ICTllU GeneAmp PCR System 97 
00 (PE Biosystemsf±^D ^M^^X^W^CDZfU b n — Jl [Makino£>, DNA Resear 
ch 5, 1-9 (1998)) JCf£v>PCRMJ&£*f o £:„ PCR^^J^^m^r y h (Amersham P 
harmacia Biotech*±8g) {C J: Usfeill^^^^— 2£l) t l^iftDNA©|£fc^£?TV^ 3*1 

[0 19 5] 

r/X^ K3ra»«KURAB0 PI-50 (1k%CffiW&±m) &fflV*Tfrofc. 24*^1/- 
h©##x/HC7>fcr S/y >0.05 mg/ml£^;tj2xYTigife h h V zf b >16g/ 

U «M&x3r;*10g/L, Stffc-f-hy #A5g/U PH7.0) fel.5 ilf o^ftb, 3*1 
C^MS/g*; h #y?4 7? V - U - > U 37lCT?jH*iBh ^ 

^P*S:ffo-fc. ^#^*S:PI-50C^W. 0.08 ■1©tKIC»» t, V->T > 2/ > 
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[0 19 6] 

(4 - 2) t/->ry7.fiLfa 
ABI PRISM BigDye Terminator Cycle Sequencing Ready Reaction Kit (PE Bi 
osystems^tlg) ^0.006 mUC*fU M13jlH#|»J (M13-21) ~? =y >f V-Xl±M13j£# 
[rJ (M13REV)^^>f^— [Makino^ DNA Research 5, 1-9 (1998)] , £<fctfJt 

ia (4-D r-mmv^mm (?cmmx\,t^^^^ k) zm-eo.oi mio*/-* 

>^jS/SMi:Lfc„ "/^-f V-fcJ;tf£|M©*H:#*1.6 pmolefe J: ^100-400 n 
g*e^>€>o 3<Z)jKJS?&£:/BV^ GeneAmp PCR System 9700 (PE Biosystemsf±^) 7* 

9 )V<D *ryxKmzfi-z>f=. 0 

-Itm&M&OZfU hn;WCf£o£ 0 ^>^;b©5fif§gH:MultiScreen HV plate ( 
Milliporeftjg) £J8^> ilSf ©^0 h3;V^oTffoto mm&ftt=.fc 

mmit^^x j -jvmm.. %lmv>®., -so'c^utm-e^bfe,, 

[0 19 7] 

jK/£#f&ABI PRISM 377 DNA Sequencer feitFABI PRISM 3700 DNA Analyser 
(VA-Ttl^PE Biosystemsfri^fcJi^TttMcDT/n hn^tC^otMl/fe. # 
^tlfcS^J^-^fcJu V-A- (DEC4100; C0MPAQ*±§£) ^mmVU^Vtc. 

(5) T-fe>^U 

^T©^l±Unix^^y h^tf-AjC^J^ffctK fi?^M«©m*ttX^-< 

— ;i/£phred (The University of Washington) T* % # — fg#I<Z)|$fc^?:pxm ( 

Southern Parallel Sof tware£fc§£) "??frV\ T-fe>;7l)$: phrap (The Universi 
ty of Washington) ©Iff i£Jj£*e&£pphrap (Southern Parallel Sof tware£t§g) 

sed(The University of Washington) £M WXffltfx b fc„ K-X3-^67t 
>y U *1?CZ)— 3^©f^^l±consed{C#M^SX^ U ^ hphredPhrap£jpJMf £ Zl 

[0 19 8] 

(6) y •7®fr<z>m.mmpmm 

(3) K^>f =1*^ K£ (4 - 1) IC|B*U 
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3B3P©i&SgB#j£ABI PRISM BigDye Terminator Cycle Sequencing Ready React 
ion Kit (PE Biosystems*±$g) ^T, #lt§VHa7;H:^o t^bfc 

o 

[0199] 

nx^ F^800#n->©]®^^©^->7->^:y ^&*tv^ -€-©ig#I£— ifc-T 
tfe#Lfc. K*n->fc#3>5^ ^©aURWftfcflMI 

( Corynebacter ium glut ami cum ) ATCC13032^© "7 -< ViJA/^ V ~3 [Bathe Mo 
1 Gen Genet 252; 255-265 (1996)] }L%% £ Z. \L fC <}: »J , F i: =f > -x" 

[0 2 0 0] 

>f y*«©ffiWMBITrS:/^>f ^-&ftMftU PCRlC«fcoT¥^^^aP©DNAWr 

&ffv^ S««©t63£K3fl«:8W£Lfc. d © «fc 5 ic Lt^S Lfc3U^/t?f'J 
?A • ?A ( Corynebacter ium glutamicum ) ATCC13032#c>?f J A©J&^ 

K*!ffcBi#F#-& 1-24 ic^fo 
[0 2 0 1] 
(7) ORF©Mfc«IB«)i 
®J#J#-$§- 1 ~ 2 4 JCa^3tl*«[SS5!Itt»©ORF©P!^tt, UNIX^y 
— A±iCTO R F PHtV 7 F ^acTGlimmer ver. 1.02 (The Institute of Geno 
mic Research$g) V7 h^xy^ltSV^aT^Ctotftofeo 

ORF©1$fgfi^H:, Hg$nfcORF©r^ 7Me#I£Swiss-Prot, GenPept 
Jfei?©4fcflST5 Jmr-t^-XizMLT. ffim&lkmV'? F^TFrameSearc 
h (Compugen*±$g) V>feffiHfffi«|5R , r S ^ tC J: U ffo fc. 3 © £ 5 IC L T 
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*g bfc O R F 0Siii!?!l5:SiMf 2 5 — 3 2 8 7 {C, tfcSiORFlCO- 
K^tlST^ JWMm^m&m^Z 2 8 8 — 6 5 5 OiZB-To 
[0 2 0 2] 

#3gl£lCcfc*;:3y *A?^U ?A ( Corynebacterium ) MlcM^ &$t£$J, £ < 
&cn U * y^^-r-y • tf)V# ^ ? A ( Corynebacterium glutamicum ) ©5fc0)Ji> 

Sttfy I/**- Kfe«I:tf*OWT^rcD«tJSBI5!IS:3B»Lfcn>t:rL-4rT?aS*i:" 
[0 2 0 3] 
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mm] 

*$&WO)B&HZ. 3'J*/^f '^A ( Corynebacterium ) M^M^SIS^^ 

anA'^f'JfA ( Corynebacterium ) MtC«-r&fl&£%, £ < 
ten U ^A^^U tfA • ^Ol/* ^ ? A ( Corynebacterium glutamicum ) ©5fc(Z)/K 
U 51 * l/*^ Kfc J: MtfU U>t-^KJ3J:tK^C!)®T^<t 'J3 - F 

[SjRH] b 
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ffi a. A 



»B0## (0 0 0 0 0 1 0 2 9) 

1. m^MB 1 9 9 0^ 8M 6 0 

& m *]K#=f^HK*#»riTS6#i# 
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